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t&rSTATEMENT OF FINDINGS

Problems of funding, manpower, and schedule requirements caused by

the large scope and complexity of the study are evaluated in the follow-

ing discussions of alternative schedules shown on pages 176 through 178.

The 5 -year schedule on page 176 is an attempt to comply with current

regulations on study length for both the SCS and Corps. This time

constraint makes the resulting annual funding and manpower requirements

in excess of the capability for both agencies. The schedule on page 177

adjusts the overall length of schedule to comply t.-'th fiscal year 1979

agency budget limitations (assumes Corps is funded $400,000 based on

House and Senate conference report and SCS is funded $694,000). Although

this schedule would only extend the study approximately 6 months, the

resulting annual funding and manpower requirements for other fiscal years

are in excess of both agencies' capabilities including contracting.

The schedule on page 178 (also see attached table) is based on the

projected maximum manpower available at the two agencies. This schedule

projects an 8-year study period and provides for an alternatives report

at the end of the first year of study. The alternatives report will

display the first iteration of alternative components based on gross

appraisals of readily available data. A preliminary feasibility (Stage II)

report will present results of the second iteration of alternative land

and water resource management plans midway in the study. Draft and final

feasibility reports will display a final iteration of alternative plans

including NED, EQ, and the selected plan of improvement at the end of

the 8-year study. The above study approach accomplishes investigations

for the entire study area.

A different study approach, recognizing limitations of funding and 0
manpower, could maintain continuity of hydrologic and economic investiga- - _

tions on the overall study area while conducting interim studies on the

odes
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five individual river subbasins as interrelationships are resolved

(see attached table). These interim studies could be started about

1 year apart and each completed within 2 to 3 years, followed by a

final 2-year report at the end of the 10-year study.

Some of the advantages and disadvantages apparent from comparison

of the total 8-year study approach and the interim study approach are

tabulated below.

Total Study Approach Interim Study Approach

Advantages Advantages

1. Optimum construction scheduling 1. Timely submission of study
for distribution of benefits results, authorization, pre-

construction planning, and
construction.

2. Benefit of damages prevented
in frequent flooding areas

actually realized sooner.

3. Local interests favor shorter
study and earlier construction.

4. Construction of feature No. I

could begin 10 years earlier.

5. Review of hydrologic-economic
base for scale of development
is repeated.

6. Public involvement and study
management would be more
readily conducted.

7. Better use of planning staffs,
uniform annual budget, and more
uniform sequencing of construction.

Disadvantages Disadvantages

1. First report on feasibility of 1. Study and construction sequence
potential project in 8 years. could use majority of monetary

benefits for first in-place con-
2. Any changes in scale of develop- struction leaving limited amount

ment caused by changes in for downstream improvements.
hydrology and economics within
the 8-year study would cause
change and delay in project.

3. Local interests do not favor Co
longer studies before first

construction.
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UPPER MINNESOTA RIVER SUBBASINS
STUDY (PUBLIC LAW 87-639)

RECONNAISSANCE STAGE REPORT
(PLAN OF STUDY)

INTRODUCTION

In June 1972, the Upper Mississippi River Basin Coordinating Coin-

mittee submitted the completed Upper Mississippi River Comprehensive

Basin Study to the Water Resources Council. The study presented a

framework program for development and management of water and related

land resources in the Upper Mississippi River basin.

Included in the report was a summary of concerns recommended for

further study. In the Minnesota River basin, these concerns included

water quality, flood and sediment damage, water supply, commercial navi-

gation, recreation opportunity, and environmental preservation. The

proposal suggested that a regional or river basin plan, based on guidelines

established by the Water Resources Council, be coordinated by a river

basin commission responsible for focusing on middle-term (next 10 to 15

years) needs and desires.

The Southern Minnesota Rivers Basin Board was created by the Minne-

sota Statutes, Chapter 705, Laws of 1971, to coordinate resource planning

in the basin. The U.S. Department of Agriculture participated in a Type IV

river basin study under the authority of section 6 of Public Law 83-566

authorizing the Secretary of Agriculture, in cooperation with other

Federal, State, and local agencies to make investigations and surveys of

the watersheds of rivers and other waterways as a basis for development

of coordinated programs. The study was completed by the Southern Minnesota

Rivers Basin Board in February 1977.

The Secretary of Agriculture designated the Soil Conservation

Service to provide leadership in carrying out the department's responsi-
4 .

bilities in conducting the study. The Forest Service and the Economic

Research Service participated under provisions of a Memorandum of Under-

standing dated 15 April 1968 (RB-2, Rev., dated 6 May 1968).
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The Southern Minnesota Rivers Basin Board recommended that a joint

study by the Department of the Army and the Department of Agriculture,

authorized by Congress under Public Law 87-639, be used to aid in solving

the problems in study area II of the overall Type IV river basin study.

AUTHORITY

The Governor of Minnesota asked Congress to authorize the

Corps of Engineers and the Soil Conservation Service under Public Law

87-639 to conduct an implementation study for the area. The following

resolution authorizing the study was passed by Congress in December 1975.

"Resolved by the Committee on Public Works and Transportation

of the House of Representatives, United States, that the

Secretary of the Army and the Secretary of Agriculture are

hereby authorized and directed to make joint investigations

and surveys, as provided by Public Law 87-639, of the Redwood,

Cottonwood, Yellow Medicine, Lac Qui Parle, and Yellow Bank

Rivers' sub-basins of the kinnesoia River Basin and to prepare

joint reports on such investigations and surveys setting forth

their recommendations for the installation of works of in-

provement needed for flood prevention or the conservation,

development, utilization and disposal of water, and for

flood control and allied purposes. Such joint reports shall

be prepared and submitted in compliance with the provisions

of the public law cited herein."

STUDY OBJECTIVES

The objectives of this study are to:

0 Further investigate and clarify alternatives for orderly

development of water and related land resources of the

study area.

2



0 Solve the flooding problems including crossover flooding

between adjoining watersheds.

0 Investigate solutions to drainage, erosion and sedimentation,

and water quality problems.

The study will consider beneficial and adverse impacts of alternatives

to improve recreation, fish and wildlife resources, and other environ-

mental features peculiar to the basin. The following photographs are

views of the Yellow Medicine and Mud Creek subbasins, respectively.

i

Typical floodplain along the Yellow Medicine River, I,
April 1976
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Mud Creek subbasin, looking southwest toward the distant
Coteau des Prairies, June 1972

RESOURCES AND ECONOMY

LOCAT I ON

The Minnesota River basin is part of the Upper Mississippi Water

Resources ReSion. The Little Minnesota River (headwaters of the

Minnesota River) drains the eastern slope of the Dakota foothills in

South Dakota, approximately 30 miles west of the Minnesota border,

and flows southeast to Big Stone Lake. From Big Stone Lake the

Minnesota River flows southeast to Mankato, Minnesota, where it turns

and flows northeast to its confluence with the Mississippi River in

St. Paul-Minneapolis, Minnesota.

4



The Minnesota River basin, 16,770 square miles (10,732,000 acres),

includes all or parts of 37 counties in Minnesota, 6 in South Dakota,

and 3 in Iowa. The authorized study area comprises 4,183.8 square miles

(2.677,632 acres) which is 33 percent of the Minnesota River basin and

includes all or part of nine counties in Minnesota and four counties

in South Dakota. The following figure shows the location of the study

area. The study area, divided according to State and county, is de-

scribed in the table on page 7.

5
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Study area by State and county
County area Study area Percent of

(square (square county in
State County miles) miles) study area

Minnesota Brown 618 269.7 44

Cottonwood 645 249.6 39

Lac qui Parle 775 570.8 74

Lincoln 541 457.1 84

Lyon 716 688.8 96

Murray 721 110.8 15

Pipestone 464 25.7 6

Redwood 874 670.0 77

Yellow Medicine 758 453.3 60

Total 3,495.8

South Dakota Brookings 809 23.8 3

Codington 766 23.0 3

Deuel 644 334.0 52

Grant 687 307.2 45

Total 688.0

Total study area 4,i83.8

SOURCE: 1967 Conservation Needs Inventory, Soil Conservation Service,
U.S. Department of Agriculture.

7



CLIMATE

The study area has a continental climate and is subject to fre-

quent influxes of continental polar air throughout the year. Cold

waves are usually of the boreal type - rushing south over the area from

the continental arctic regions. Occasional periods of high temperature

occur in the summer when warm air pushes north from the Gulf of Mexico

and the southwestern United States. When Pacific Ocean air masses

move across the western United States, they produce comparatively mild,

dry weather in all seasons.

Mean annual temperatures range from 42* F to 450 F from west to

east. The July mean temperature is 740 F; the January mean temperature

is 130 F. The freeze-free (air temperature greater than 320 F) growing

season generally starts about the second week of May and ends during the

first week of October. The eastern area in Brown County has the longest

growing season - approximately 140 days. The northernmost part of the

area in South Dakota has approximately 120 freeze-free days. The soil

freezes about the first week of December and thaws about mid-April.

Average maximum freeze depth in the area is from 3 to 4 feet, exclusive

of forested regions where the freezing depth is usually shallower.

Mean annual precipitation ranges from 28 inches in Brown County,

Minnesota, to 22 inches in the South Dakota portion of the study area.

Normal rainfall during the crop season ranges from 18 inches in the

eastern part of the study area to 14 inches in South Dakota. Approxi-

mately two-thirds of the annual precipitation occurs during the crop

season.

Seasonal snowfall averages 40 inches in the study area near the

border and accounts for 30 percent of total precipitation. Snow cover

of 1 inch or more over the basin averages 90 days annually.

8



Moderate or worse drought conditions are expected at least once

in 4 years except in the western watersheds where they occur about

once in 3 years. Severe or extreme drought conditions occur on the

average of once in 8 years, except in the southwest where they occur

about once in 6 years. Generally, the more severe droughts persist

or recur several years in succession.

Average annual lake evaporation is 35 inches. Annual pan

evaporation ranges from 40 to 48 inches a year. The actual daily

evapotranspiration (evaporation from land and plant surfaces) averages

about 0.15 inch daily during June, July, and August. Row crops average

approximately 20 inches of evapotranspiration a year. However, the

average annual potential evapotranspiration, assuming adequate soil

moisture at all times, is nearly 24 inches.

Thunderstorm winds are a frequent cause of damage to property and

crops throughout the area. The annual frequency during the growing

season is about once in 45 days. Eighty percent or more of these

storms occur during the heavier rainfall months - May through September.

Tornadoes occur most frequently between May and July; they are most

prevalent in June. Damaging local windstorms, tornadoes, hail,

and heavy rains occur with the stronger and more well-developed

thunderstorms.

GEOLOGY AND PHYSIOGRAPHY

The study area is within the "western lake section" central low-

land province of the interior plains physical division of the United

States. This section is characterized by young glaciated plains,

moraines, lakes, and lacustrine plains.

The surface materials and features are a product of recent glacia-

tion. Glacial materials cover most of the sediment and ancient bedrock

in the study area but ancient bedrock and younger sedimentary rock are

exposed in a few places. The bedrock is among the oldest rock known

on earth, dating back over 3 billion years.

9



The topography over the northeast two-thirds of the study area is

flat to gently undulating. Subdued hills and ridges border the outer

limits on the south and southwest. Watershed divides over much of the

area are indistinct. The Coteau des Prairies sloping escarpment rises

about 2,000 feet along the southwest side of the study area with the

highest elevation in Grant County, South Dakota. The outlet of the

Minnesota River at the study area boundary has an elevation of 775

feet, which accounts for 1,225 feet of total relief.

The natural drainage pattern was established by the rivers and

valleys formed by glacial meltwaters. The present low gradient streams

occupy these older systems practically without modification. The pres-

ent drainage network is poorly defined except for the major rivers.

Considerable areas have no outlet. Interior watershed divides are in-

distinct and crossover flooding is a common occurrence. Channel con-

struction over the last half centry has established a man-made drainage

network over the area. Large areas do not have major channels with

adequate capacity.

LAND RESOURCE AREAS

The Minnesota River basin is within the Central Feed Grains and

Livestock Region. This land resource region is further broken down

into land resource areas (LRA) - broad geographic areas having similar

soil, climatic, geologic, vegetative, and topographic features. () The

basin is located within portions of two major land resource areas:

102 - Loess, Till and Sandy Prairies; and 103 - Central Iowa and Minnesota

Till Prairies. The land resource areas are shown on the following

figure and described on page 12.

(1) Minnesota River Basin Report, Chapter II, Section D, page 11-4.

10
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The majority of the western half of the basin is in LRA 102 (Loess,

Till, and Sandy Prairies). Chernozem soils developed on calcareous

loam till are dominant. Topography is mostly undulating, but ranges

from nearly level to hilly. Typical soils are Barnes and Langhei in

the uplands, Flom and Parnell in the lowlands, and Arvilla and Maddock

in the outwash. Nearly all land is cultivated, mostly with row crops

and small grains. Water and wind erosion are serious problems and

drainage is a problem on wet cropland soils.

The central and eastern portions of the basin are in LRA 103 (Central

Iowa and Minnesota Till Prairies). The central portion consists of

Brunizem and Humic Gley soils developed on calcareous loam and clay loa

till. Topography ranges from nearly level to hilly, but is mostly gently

undulating. Nearly all of the area is under cultivation with row crops

being the most common crops. The eastern edge of the basin cons'sts of

gray-brown Podzolic or gray-brown Podzolic-Brunizem intergrade soils

developed from calcareous loam and clay loam till. Topography in this

area ranges from undulating to steep. Nearly all of the land is culti-

vated, mostly with row crops, hay, and small grains. Erosion is the most

serious problem on rolling cropland. Lack of drainage associated with

poorly drained cropland soils is also a problem. Typical soils are

Clarion, Lester, and Hayden in the uplands; Webster, Dundas, and Glencoe

in the lowlands; and Estherville, Hubbard, and Burnsville in the outwash.

LAND USE DISTRIBUTION

Land use varies within the study area. The total 2,677,632 acres

represents 25 percent of the total 10.7 million acres in the Minnesota

River basin. The 1974 agricultural land use pattern is shown in the

following table.

12
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Study area land use, 1974(1)

Use Acres Percent

Cropland 2,142,120 80

Corn(2) (835,426) (39)

Soybeans (556,951) (26)

Oats (214,212) (10)

Pasture in rotation (171,370) (8)

Alfalfa hay (128,527) (6)
(3)

Small grains (107,106) (5)

Idle (4 )  (64,264) (3)

Other (64,264) (3)

Pastureland 240,980 9

Forest land 53,550 2

Other land 133,882 5

Noninventory 107,100 4

Total 2,677,632 100

(1) Adjusted 1.967 Conservation Needs Inventory data, Soil Con-
servation Service.

(2) Corn includes corn for both grain and silage. Approximately
90 percent of corn grown is harvested as grain and 10 percent is
harvested as silage.

(3) Small grains are mainly spring wheat, barley, and flaxseed.

(4) Idle cropland has decreased significantly since 1967.
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The largest land use is cropland. Corn and soybeans, the major

crops, account for 65 percent of the cropland category. Idle cropland

has decreased significantly since 1967. Higher prices for crops, coupled

with the farmers' desire to make each acre economically productive,

have resulted in "fence-to-fence" production. The removal of the

U.S. Department of Agriculture program requirements of conserving base

acres, along with expiration of many crop adjustment programs and soil

bank agreements, has contributed to this shift.

Most of the forest land is located along natural watercourses;

however, small acreages of forest occur on farmsteads and steep slopes.

Trees remain where it is not profitable or possible to produce agri-

cultural crops. Forests occur on 2 percent of the land area, and

commercial forest accounts for 93 percent of the total forest land.

Commercial forest land is forest land which does or can produce crops of

industrial wood and is not withdrawn from timber use by statute or admini-

strative regulation.

WATER RESOURCES

Approximately 35,000 acres of surface storage is available in

lakes and wetlands in the study area. Average annual runoff varies

from 3 inches in the southeast to 1 inch in the northwest. The limit-

ing season for water availability is in late fall and winter with

70 percent of floods occurring in the spring. An estimated 900 miles

of streams are in the study area. The following photographs show

typical lake and river scenes. Data on study area lakes and rivers are

given in the tables on pages 16 and 17.

14



Typical lake scene in study area, July 1972

Yellow Medicine River, Normania Township,
Yellow Medicine County, 1976
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Groundwater is available from glacial sand and gravel aquifers

and sedimentary bedrock aquifers. More than half of the study area sup-

plies are from cretaceous bedrock aquifers which provide nondependable,

low yielding, poor quality water supplies.

WATER QUALITY

The water from the glacial deposits is very hard, contains high

iron concentration, and requires treatment for public water supply.

Water samples from the northwestern portion of the area range in

hardness from 400 mg/l (milligrams per liter) to more than 1,000 mg/l.

Dissolved solids as high as 2,000 mg/l are found, with iron as high as

10 mg/l. In many areas, the iron content of wells is 10 times the

0.3-mg/l maximum content recommended for drinking water.

The Office of Water Data Coordination, U.S. Department of the

Interior, lists 11 U.S. Geological Survey surface water data collect-

ing gaging stations and 1 water quality collection location in the

study area. Hydrologic atlases covering the study area have been

published by the U.S. Geological Survey in cooperation with the Minnesota

Department of Natural Resources, Division of Waters. Data on quantita-

tive yields, natural quality, use suitability, quantitative withdrawals,

and consumption from ground and surface sources are contained in the

atlases. For the study area, all the rivers, except the Cottonwood River,

have had periods of no flow and periods of relatively poor water quality.

The Minnesota Pollution Control Agency has published a Minnesota

River basin plan which divides the basin into segments and classifies

the segments as to water quality. Approximately one-half of the

basin is classed as "effluent limited" and the other half as "water

quality limited." The water quality limited area, unlike the effluent

18



limited areas, will probably not meet relevant water'quality standards,

even after application of the best feasible technology for industries

and secondary treatment facilities for municipalities as defined in

the 1972 Federal Water Pollution Control Act Amendments. More ad-

vanced treatment for municipalities and industries, as well as non-

point source pollution control, appears necessary.

FISH, WATERFOWL, AND WILDLIFE

Originally, most of the study area was a vast expanse of midgrass

and tallgrass prairie with extensive lake and wetland acres. Woodlands

occurred along the rivers and streams and surrounded many of the lakes

and wetlands. The predominant wildlife species included buffalo,

antelope, elk, deer, beaver, otter, mink, muskrats, various species of

waterfowl and shorebirds, grouse, prairie chicken, squirrels, and

rabbits.

The conversion of prairie and wetlands to agricultural uses has

produced habitat conditions unlike those observed by early settlers.

Nearly 90 percent of the land is now cropland or pastureland. Native

prairie occurs only as small, isolated remnant patches. Forested acres

along the rivers and tributaries, combined with woodlots, farmsteads, and

field windbreaks, total 53,550 acres, or 2 percent of the total land

area. Less than 40,000 acres of wetlands remain. This shift in land

use has eliminated buffalo and elk from the area and replaced them with

species more adaptable to farmland habitat. A small remnant herd of

antelope exists in the South Dakota portion of the area.

The introduced ring-necked pheasant and 'lungarian partridge and

the native squirrels, rabbits, waterfowl, furbearers, and white-tailed

deer are the dominant animal species. Upland game bird and mammal populations

have steadily declined since their peaks in the middle 1950's. The number
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of cottontails and Jack rabbits has decreased. Intensified agri-

culture has shifted from crop rotation, which included small grain

and hay, to continuous row cropping on more acres each year.

Harvest efficiency has increased, leaving little waste for winter

food. Considerable natural cover has been converted in the process.

August roadside pheasant censuses (1948-1974) show high populations

of ring-necked pheasants between 1955 and 1958 and steadily declining

numbers since 1962 (see the figure on page 64). Because of the shortage

of winter food and cover and inadequate distribution of nesting habitat,

the pheasant breeding population is only about 15 percent of previous

levels.

The Hungarian partridge was never as abundant as the pheasant.

The downward trend of this species aopears to have been halted and

counts have increased in recent years.

The mourning dove, a migratory upland bird, inhabits the study

area when food is abundant and conditions are ideal. Its numbers

have increased and the species appears to be doing well. Doves are

protected from hunting, but show good potential to supply hunting

opportunities.

White-tailed deer habitat is primarily restricted to the wooded

1-iver bottoms and lands associated with them. Farmlands provide

abundant food; thus, winter starvation losses are minimal. The

quantity and distribution of forest and brush cover are the limiting

factors. The highest deer concentrations occur where croplands are

marginal and dissected by windbreaks, woodlots, or forest and brush

areas. Very high local densities are attained with this fringe effect.

However, most of the forests in the study area are mature stands and

moderately heavily grazed, leaving little or no undergrowth and ground

vegetation. This produces only fair quality habitat. White-tailed

deer and duck harvest data are shown in the following table.
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Deer and duck harvest per square miles upper Minnesota River 
subbasins ( I)

Number harvested per square mile

Year Deer Duck

1967 0.4 le9:

1968 0.27 ,.2

1969 0.24 11.52

1970 0.4C 1- 7

1971 (Season closed statewide)

1972 0.31

1973 0.44

1974 0.25

(1) From the Minnesota Department of Natural Resources Project

Quarterlys.

Habitat quantity and quality are the major factors which control

populations. When either declines, disease, starvation, predation,

and winter take larger numbers of individuals, successful reproduction

decreases, and total populations drop. Adequate food and cover are

especially critical during winter and reproduction and rearing periods.

Excellent habitat is provided on approximately 31,600 upland acres

which are included within State and Federal management areas, generally

in association with wetlands. Windbreaks, roadside ditches, and

scattered natural areas provide the ramining upland habitat.

The study area contains a number of wetlands. Along with wet-

lands in surrounding States and Canada, they comprise the major water-

fowl production area for the entire midsection of the United States.

The most common game species of waterfowl include mallard, blue- and

green-winged teal, ring-necked duck, wood duck, Canada goose, and

snow goose. Numerous other species of waterfowl and shorebirds are
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found throughout the study area. Wetland and associated nesting

and brooding habitat is but a fraction of former acreages. Dry and

drained basins total nearly 30,000 acres. Croplands have long pro-

vided adequate food supplies. The major impact from agriculture has

been wetland drainage. Major efforts to preserve and enhance the

remaining wetlands are needed. Duck harvests have gradually in-

creased primarily because of increased hunting days per season per

hunter.

Some species have not been able to adjust to the environmental

change. Rare or endangered species that may be seen in the study area

include the bald eagle, golden eagle, greater sandhill crane, pileated

woodpecker, American osprey, American peregrine falcon, arctic peregrine

falcon, and whooping crane. The status of these and other species

is periodically reviewed and updated by State wildlife agencies and

the U.S. Fish and Wildlife Service.

Fish lakes total 20,938 acres in the study area. The following

table illustrates the numbers of these lakes.

Fish lakes and marginal fish lakes (10 acrPs nx largpr) (
I )

Item A"i""t

Fish lakes

Number 7

Acres 7,109

Marginal fish lakes

Number 42

Acres 13,829

Total

Number 49

Acres 20,938

(1) Minnesota Department of Natural Resources Lake Inventory

Classifications.
22
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Many of these lakes are shallow, fertile, and classified as rough

fish lakes. Lake game fish include northern pike, largemouth bass,

walleye, crappie, and sunfish. Of the total annual catch by weight,

about 30 percent are northern pike and about 20 percent are crappie and

sunfish. Bullheads are well suited for winter survival in shallow waters.

Although considered a rough fish in many areas, bullheads account for

about 25 percent of the total harvest by weight each year.

Rivers and streams provide 900 miles of riverine habitat throughout

the study area. Most of the rivers and streams provide marginal warm-

water habitat and sustain mostly rough fish populations. Brook and

brown trout occur in the few remaining cold water reaches. Smallmouth

bass, rock bass, and crappies inhabit the better warm water reaches.

Carp and other rough fish have invaded most of the streams and many

of the lakes. Quality of fish habitat has decreased with increased ero-

sion and siltation and accelerated eutrophication of water bodies by

nutrient rich runoff from agricultural lands. Urban and industrial

pollution is also a growing contributor to the degradation.

RECREATION RESOURCES

Outdoor recreation opportunities are many and varied. A summary

of recreation activities is presented in the following table.

23



Estimated activity occasions occurring on an average weekend day (1975)
Activity Number of occasions

Swimming 39,598

Golf 4,401

Tennis 2,898

Outdoor games 68,169

Walking for pleasure 11,301

Bicycling 50,198

Horseback riding 3,660

Trap and target shooting 1,113

Fishing 9,741

Boating 3,552

Canoeing 1,973

Water-skiing 9,204

Sailing 574

Camping 7,887

Hiking 845

Picnicking 13,633

Nature walks 16,577

Snowmobiling 14,506

Snow skiing 675

Small-game hunting 5,232

Large-game hunting 10,273

Waterfowl hunting 3,495

Data on recreation facilities are provided in the Minnesota Department

of Natural Resources 1974 SCORP (State Comprehensive Outdoor Recreation

Plan) and the recently completed inventory of private facilities by the

National Association of Conservation Districts. Most facilities are not

adequate to meet the present demand when acceptable space standards are

applied. The following photograph shows a public picnic area.
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CULTURAL, ARCHEOLOGICAL AND HISTORICAL RESOURCES

In a historical sense, the heart of Minnesota lies in the river

valley which gave the State its name. Since glacial times, this valley

has witnessed man's struggle to survive and control his surroundings.

About 10,000 years ago, primitive hunters camped on the edge of melting

sheets of ice in pursuit of the mammoth and giant bison. Brown's

Valley Man left his bones and weapons to be found by later inhabitants.

Over a period of thousands of years, more sophisticated cultures

gradually developed in this central river valley. The ancestors of

the modern Indian built permanent villages, raised crops, hunted, fought

and built mounds for their dead along its bluffs. The dawn of recorded

history found the Dakota or Sioux Indians well established on the borders

of the river.

Among the more significant prehistoric sites in or near the study

area are:

* Brown's Valley Man (6000-5000 B.C.), Browns Valley, Traverse

County, Minnesota.

* Pederson Site (c. 1000 B.C.-1600 A.D.), Lake Benton, Lincoln

County, Minnesota.

* Pipestone National Monument (prehistoric to present), Pipestone

County, Minnesota.

* Fox Lake (500 A.D.), near Sherburn, Martin County, Minnesota.

* Mountain Lake (c. 1000 B.C.-1600 A.D.), Cottonwood County,

Minnesota.

* Jeffers Petroglyphs (3000 B.C.-1700 A.D.), Cottonwood County,

Minnesota.

* Cambria (1200 A.D.), Blue Earth County, Minnesota.
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Concentrations of prehistoric sites are in the Big Stone Lake area,

in the Blue Earth River drainage, and along the lower Minnesota River

from Henderson downstream to the river's mouth. Many of the prehistoric

sites are on the National Register of Historic Places. In addition, the

following HistoTic Districts are listed in the National Register:

" Lac qui Parle Mission and Village Historic District, Chippewa

and Lac qui Parle Counties, Minnesota.

* Upper Sioux Agency Historic District, Yellow Medicine County,

Minnesota.

" Lower Sioux Agency Historic District, Redwood County, Minnesota.

* Lake Benton Historic District, Chippewa County.

Written records of the Minnesota River basin extend back to 1700 A.D.

when Pierre Le Sueur, a French trader and explorer, built a fort called

L'Hillier on the Blue Earth River near modern Mankato. Jonathan Carver,

a New Englander, wintered on the St. Peter's (Minnesota) River near modern

Carver, Minnesota, in '767. During the American Revolution, Peter Pond,

a Yankee trader, canoed up this river to trade with the Sioux tribe. In

1805, Lieutenant Zebulon Pike bought the land at thi! junction of the

St. Peter's and Mississippi Rivers as a site for a military post. In

1820, United States troops began to build a stone fort on the bluff over-

looking these rivers.

For the next 30 years, the St. Peter's River valley remained the home

cf many bands of Sioux Indians, fur traders, and their descendants. Fort

Renville, a fur post, was operated at the widening of the river called

Lac qui Parle from about 1826 to 1845. Nearby was built the Lac qui

Parle Mission which sought to educate and christianize the Sioux. Later,

missions were built downstream at Hazelwood and Traverse des Sioux,

9Minnesota. From 1847 to 1862, hundreds of wooden Red River carts laden
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with buffalo hides from Pembina, North Dakota, on the Canadian border

put deep ruts in the river bottoms and made the Red River Trail which

terminated at St. Paul.

The treaties of Traverse des Sioux and Mendota were signed in

1851. By their terms, the resident Sioux Indians ceded millions of

acres of rich land between the Mississippi and Big Sioux Rivers to

the white man. These documents restricted the Indians to a narrow

reservation on the upper Minnesota River and opened the ceded land to

white settlers. Fort Ridgely was later built on the river near

Fairfax in Nicollet County, Minnesota; the Lower and Upper Sioux

Agencies were built near Morton and Granite Falls, Minnesota. At

these locations, efforts were made to teach the ways of the white men

to the Indians. Nearby was erected the elaborate stone "castle" of

Joseph R. Brown, a noted frontiersman and public figure.

By 1872, over 2,000 miles of railroads had been laid in Minnesota,

allowing development of communities on the rich prairie lands. With

the railroads, communities were no longer limited to locate along

navigable streams. The developing transportation and communication

network spread the word of fertile soils in the Minnesota River valley

quickly and brought many immigrant families to the area. By 1870,

the population in the Minnesota River basin had grown to over 85,000

persons. At the turn of the century, the population exceeded a quarter

of a million persons. This flood of immigration abruptly changed the

economic structure of the area from subsistence agriculture, lumbering,

and remnants of the fur industry to a commercial agricultural economy

with exports of wheat, oats, corn, barley, and potatoes.

With the close of the Sioux and Civil Wars, settlers changed the

valley into farmland. Railroads replaced steamboats as the mode of

transportation and the frontier was supplanted by farms, villages, and

towns.
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Archeological and historical sites in the study area are shown

in the following table.

Archeological and historical sites in the study area
Item Number

Archeological sites

Mounds and burial sites 56

Habitations and villages 28

Other (1) 6

Total 90

Historical sites

Forts and missions 22

Historic houses 6

Indian conflicts 3

Other (2 )  27

Total 58

Total sites 148

(1) Includes sites of bison kills, petroglyphs, rock alignments,
dance rings, and undetermined status.

(2) Includes sites of geology markers, historic trails, ethnic settle-
ments, folklore markers, historical districts, and architectural sites
not included in the historic houses category.

UNIQUE AND SCENIC AREAS

Certain areas and sites in the study area exhibit unique character-

istics and, whether natural or historic, provide residents and visitors

with a special kind of aesthetic experience or insight into the region's

9past. In the basin, 51 unique natural and scenic sites have been in-

ventoried (see the following table).
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Unique natural and scenic areas in the study area
Area Number

Waterfall 2

Rapids/whitewater 2

Beach 2

Land form 5

Prairie remnant 4

Scenic timber 2

Rare flora 2

Natural and scientific area 4

Fish habitat 5

Game habitat 14

Viewpoint or vista 4

Historic significance 5

Total 51

(1) From Minnesota Department of Natural Resources document, "Natural
and Historic Areas of Minnesota," 1971.

IRRIGATION

At present, irrigation is not a significant practice in the study

area. Approximately 1,270 acres is being irrigated. Another 8,000

acres has potential for irrigation.

AIR QUALITY

Generally, air quality in the study area is good. Some localized

wind erosion could be a problem where airborne soil acts as an irritant.

This occurs where topsoils are sandy or very light textured, especially

during drought years when plant cover is inadequate. Land treatment

practices are important in controlling wind erosion.
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HUMAN RESOURCES

The study area's population characteristics and trends are similar

to most of rural America. Over the past two decades, the total popula-

tion has remained stable with decreases in the rural population offset

by increases in the larger urban centers. Greater economic opportunity

has motivated younger persons to move from farms and small towns to

larger towns and cities. This migration has left a slightly older

population in many rural areas.

The population decreased from 131,000 in 1950 to 122,000 in 1970.

Of this total, the urban population increased from 33,000 to 43,000,

the rural nonfarm population decreased from 38,000 to 36,000, and the

rural farm population decreased from 60,000 to 43,000. The education

level of persons 25 years of age and older is slightly lower than the

State average of 47 percent completing high school and 12 percent

completing college.

Family and per capita incomes in the study area lag behind the

State averages of $11,098 and $3,052, respectively. The 1970 family

mean income, $8,693, and per capita income, $2,414, are 21 percent

lower than the State averages. Approximately the same proportion of

families in the study area is classified as middle income ($5,000 to

$15,000) as compared to the State average; but a higher proportion

falls into the low income groups, and a lower proportion is in the

high income groups.

About 37 percent of the 1970 population was part of the study

area's labor force. Unemployed workers accounted for 3.6 percent

of the labor force which contributed to the outmigration from the

study area. Employment by industrial classification is 24 percent

agricultural, 30 percent manufacturing, 21 percent wholesale and

retail trade, and 25 percent services.
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DEVELOPMENT AND ECONOMY

Opportunities for development in the study area are determined by

natural resources, environment, and existing and future economic condi-

tions. Continued economic growth and higher levels of living are goals

of resource planning. Successful resource planning requires projection

of economic conditions and their accompanying resource demands. The

need for resource development is then evaluated by comparing these

future resource demands with available resources.

Land use in the study area is shown in the table on page 13.

Development potential for the land uses is presented in chapter 3 of

the Type IV study.

A well-developed transportation network connects major service-

centers and provides farm-to-market routes throughout the Minnesota

River basin. Although only a few miles of interstate highway have been

built in the basin, other Federal and State roads provide excellent

intrabasin routes and trunk lines to the Minneapolis-St. Paul, Sioux

Falls, South Dakota, and Fargo, North Dakota-Moorhead, Minnesota,

metropolitan areas. Current and proposed interstate routes nearly

surround the basin and provide quick, easy access to areas outside the

basin.

Four major rail lines operate in the basin and provide freight

service to most towns. The larger towns receive daily service while

smaller, more remote areas receive only weekly or triweekly service.

Besides rail freight, much commerce is carried by numerous trucking

companies operating within the basin.

Four intercity bus lines provide passenger service to all the

larger towns and many small towns in the basin. Major airline service

is provided only to Mankato and Fairmont. However, easy access is

provided to the Twin Cities International Airport.
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LAND AND WATER RESOURCES PROBLEMS AND NEEDS

INTRODUCT ION

The problems and needs discussed below were identified during

meetings, interviews, and discussions held throughout the study area

with local citizens, policy committees, and technical field personnel.

Problems identified, in order of importance, are:

1. Flooding, including crossover flooding between adjoining

watersheds which requires group solution.

2. Inadequate cropland drainage.

3. Erosion and sedimentation.

4. Pollution.

5. Inadequate fish and wildlife habitat.

6. Lack of recreation opportunities.

These land and water resource problems are caused by man's lack of

understanding of the capabilities of the resources and his desire to use

the resources for maximum economic gains.

In recent years, the restoration and conservation of these land

and water resources have become major concerns. Since the 1930's, damaging

practices in the use if land and water have been recognized and identi-

fied. Physical capabilities of land and water were studied. Land-

users have generally accepted the conservation concepts and their ap-

plications. However, even with all of the research tiat is involved and

the energy and moneys being spent in the field of resource conserva-

tion, significant problems still remain.

FLOODING

Flooding is one of the primary concerns along the Minnesota River

and elsewhere in the study area. Cropland and pasture flooding occur

on 302,000 acres in the study area. Flooding occurs on an additional

195,100 acres along the Minnesota River. The flooded areas are shown on

the following figure. 3
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Five principal tributaries enter the Minnesota River from the

south between Big Stone Lake and New Ulm, Minnesota. These tributaries

make up the following subbasins: Yellow Bank, Lac qui Parle, Yellow

Medicine, Redwood, and Big Cottonwood. The following table gives the

land use in the floodplain and the total area.

Floodplain land use~
1 )

Acres in floodplain

Subbasin Total Cropland Pasture Woodland Other

Yellow Bank 15,300 11,300 2,900 800 300

Lac qui Parle 97,000 62,100 21,300 7,800 5,800

Yellow Medicine 96,700 69,600 14,500 3,900 8,700

Redwood 46,400 23,200 19,500 900 2,800

Big Cottonwood 46,600 30,800 6,000 5,100 4,700

Total 302,000 197,000 64,200 18,500 22,300

(1) All figures are rounded.

Topography is flat in the lower two-thirds of the subbasins.

Study results indicate the subbasins are inseparable, their problems

and needs are interrelated, and a large portion of flood reduction

benefits are from adjoining subbasins. Average annual damages are

estimated in the following table.

Average annual flood damages
Damages

Crop and Other Road and
Subbasin pasture agricultural bridge Urban Indirect Total

Yellow Bank $160,900 $18,800 $15,700 $300 $20,300 $216,000

Lac qui Parle 1,253,800 155,400 35,300 9,100 147,400 1,601,000

Yellow Medicine 1,491,300 163,400 27,800 5,700 170,800 1,859,000

Redwood 708,000 81,900 20,600 7,700(1) 82,800 901,000

Big Cottonwood 979,500 59,300 12,800 11,200 107,200 1,170,000

Total 4,593,500 478,800 112,200 34,000 528,500 5,747,000

Percent of
total damage 80 8 2 1 9 100

(1) This report assumed no urban damages in Marshall, Minnesota, because

of Corps of Engineers flood control project.
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Many locations in Lize study area have had flooding from adjoining

watersheds, referred to as "crossover flooding". This flooding, as

shown on the figure on page 34, forms a floodway nearly parallel to

the Minnesota River. The following photograph shows a locally

constructed rubble levee to control this flooding. Determining the

amount and frequency of flood flow caused by crossover flooding is of

primary importance in determining possible solutions and effects on all

subbasins. Each of these subbasins has interrelated flood problems

that will have to be solved as a group. Attempts to solve the flood

problems individually by Public Law 566 watersheds have had limited

success because of the interrelated flood problems.

W(

.'

!

Existing rubble levee constructed to prevent
crossover flooding from the Yellow Bank to
the Lac qui Parle River basin, December 1967.
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Flooding occurs annually on some of the smaller-streams. Major

floods on the larger rivers occur I or 2 years out of 10 and show the

greatest frequency of occurrence in April. The following photographs

show flooding in the study area.

• ;! A ;, , W. r

Cropland flooding in the study area - water was

2 feet deep at one stage
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Flooding of highways and roads is a major

problem in the study area.

DRAINAGE

Agriculturally, excess water becomes a problem when it interferes

with land preparation, tillage, development of plants, and harvest

operations on croplands. These problems contribute to reductions in

crop yield, increased production costs, and lower quality of products.

Environmentally, wetlands are necessary for waterfowl production and

beneficial to wildlife species requiring wetland habitat. Wetlands

also provide some natural protection from floods by retarding storm-

waters and storing sediment.

Agricultural drainage problems are caused by excess surface

and/or subsurface water. Surface drainage problems exist generally

where the natural stream drainage pattern is undeveloped. In many

problem areas, surface and subsurface drainage systems are interdependent.
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Some soils are subject to flooding and need flood protection to

realize their full agricultural productive capacity, In some areas,

channels are designed for both drainage and flood prevention. Outlets

lacking sufficient capacity are a problem closely related to flood pre-

vention. Adequate floodwater channels ordinarily fulfill the require-

ments for drain outlets.

On 1,844,300 acres of crop, pasture, and other agricultural lands

in the study area, the major limitation or dominant problem is excess

water. Wet soils constitute over 70 percent of all agricultural land.

Not all of this area having wet soils needs drainage. Instead, present

and future drainage needs depend on the desired use of the areas.

The potential economic return for the landowner usually determines the

use.

On-farm drainage needs total 1,01S,000 acres as shown on the follow-

ing figure. Included are cropland soils which need drainage and addi-

tional acres of less than well-drained soils. Some of these on-farm

systems will depend on small group or multiland user coordination

and/or major project action for outlets at additional costs for com-

pletion of effective systems. The acreage needing small group or multiland

user coordination is estimated to be 400,000 acres. The total project

acreage needing major project action for outlets or to alleviate the

major drainage problems is estimated to be 680,000 acres. In addition to

this land with dominant drainage treatment needs, considerable acreages

of cropland in the basin with wet soils to a lesser extent or soils

which are less than well drained may require drainage measures secondary

to other forms of land treatment. The photograph on page 41 shows agri-

cultural land which needs drainage.
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Drainage is needed in some areas of wet atricultural land

SOIL EROSION AND SEDIMENTATION

The most significant erosion problems in the basin are sheet

and rill erosion caused by wind and/or water runoff. Sheet erosion

is the removal of a relatively uniform layer of soil. Rill erosion

is the formation of shallow channels that can be smoothed out by

normal cultivation.

Sheet and rill erosion have caused the gradual removal of the more

productive topsoils and, to a limited degree, have exposed the agri-

culturally less productive subsoils and parent materials (see the

following photograph). The loss of topsoil has resulted in reduced

natural productivity in some areas. Sheet erosion is a potential

problem on all soils under adverse conditions, but especially on sloping

soils and soils devoted to cultivated crops. The rate of sheet and rill

erosion, as well as gully erosion, depends on many factors - rainfall,

slope steepness and length, vegetative cover, soil type, and management.
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Sheet and rill erosion cause the gradual removal of the
productive topsoil

Erosion is generally more severe in early spring because vege-

tation on cultivated land is not fully established. Raindrops

striking the soil have a large amount of energy, the moving force

that begins erosion.

Erosion hazard is the major limitation or dominant problem on

1,075,000 acres of crop, pasture, forest, and other agricultural lands.

Unless protected, these soils, constituting nearly 42 percent of all

agricultural land in the study area, are subject to moderate to very

severe erosion by water and/or wind. It is estimated 876,200 acres

(82 percent) of land with this erosion hazard are cropland. There

are 98,200 acres of pasture, 49,700 acres of forest land, and 50,900

acres of other agricultural land which also have an erosion hazard, but

the problem is not as significant as that existing on cropland. These

uses do not generally present an immediate sheet and rill erosion prob-

lem because the lands are not cultivated; however, significant amounts

of pasture and woodland could experience severe erosion problems,

especially if conversion of these marginal lands to croplands continues

with the demand for increased production.
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About one-third of the cropland with erosion hazards is adequately

treated. Soil loss on acres needing conservaticn treatment exceeds the

tolerable levels of 4 tons per acre per year. Almost two-thirds of

cropland with erosion hazards is not being cared for in a way that

protects the soil resource for sustained production. The following

table shows acres of land adequately treated, those needing treatment,

and the resultant soil loss per year.

Conservation treatment ard soil los on agricultural land, 1974
Land adequately Land needing

treated treatment

Total Soil loss

acres Acres Acres tons per year

Land use (1,000) (1,000) Percent (1,000) Percent (1,000)

Cropland 2,142 750 35 1,392 65 7,972

Pasture 241 66 27 175 73 441

Forest 54 19 35 35 65 38

Other 134 95 71 39 29 167

Total 2,571 930 36 1,641 64 8,618

Wind erosion is a potential problem in localized areas, but overall

is not a major problem. It occurs where topsoils are sandy or light

textured, especially during drought years when plant cover is inadequate

Airborne soil can act as an irritant to people. Removal of topsoil de-

posited in ditches and waterways can result in considerable maintenance

costs.

Gully erosion, caused by flowing water, forms channels that cannot

be smoothed out by normal cultivation. It is accelerated by the lack

of vegetative cover and is generally most severe in cultivated areas on

rolling topography. Upland gully erosion studies in forest areas show
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that undisturbed forest land normally has few gullies and yields little
overland flow, even under severe runoff conditions. However, localized

erosion problems have resulted from grazing, poor management, or inten-

sive land use above steeply sloping forest land.

Gullies adjacent to the rivers, degrading of ephemeral waterways,

and drainage outlets in the subwatersheds are the major concerns (see

the following photographs). Loss of land to advancing gullies and the

resultant depos 4tion of sediment are problems. Gully erosion destroys

land by creating a void where the gully is formed. Gullies lower the

utility of the land adjacent to them and damage roads, railroads,

buildings, and fences. They are also a hazard to the farm operators

and their livestock. In severely gullied areas, the annual gross soil

loss can be as high as 400 tons per acre.

Windblown soil erosion in the Cottonwood
River basin
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Sediment deposits from flooding on Yellow Bank
River at mouth of Mud Creek

The annual grass soil loss can be as high as 400 tons
per acre in gullied areas
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Streambank erosion is the removal of soil from the sides of rivers

and streams and occurs principally during floods. The following photo-

graph shows an example of stream erosion in the basin. Other problems

include deposition of infertile sediment and dredging costs for mainte-

nance of a navigable channel on the lower several miles of the Minnesota

River.

Streambank erosion

Shoreline erosion is not a major problem in the study area.

Wave action causes fluctuation of the water level in certain lakes,

resulting in some shoreline erosion. Monetary damages have not been

studied.
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Roadside erosion is a minor problem in contrast to the entire

erosion problem. Erosion on road rights-of-way produces a sedimat

problem and is aesthetically unpleasing. In certain instances, it

may create a safety hazard. An inventory of the roadside erosion

problem has been completed by the Minnesota Department of Transporta-

tion and the Minnesota Chapter of the Soil Conservation Society of

America. Problems include undermining of the roadway structure and

use of roadside ditches as outlets for agricultural drainage. These

problems result in a continued need for maintenance, replacement, and

special roadside erosion control measures.

Erosion at construction sites on agricultural lands and urban and

built-up noninventory land can be a serious problem if proper precau-

tions are not taken. Erosion rates greater than 30 tons per acre can

occur on land with moderate to serious erosion hazards. The small

total area in the basin affected by erosion on construction sites at

any one time, and the short duration of general construction activities

during which soil is susceptible to erosion, make thisproblem only a

small aspect in relation to the total erosion problem.

Sedimentation is a problem in the Minnesota River basin The

sloping face of the Coteau des Prairies is a major sediment source area

(see the following figure). Most of the lakes in the basin are under-

going sedimentation to some extent. Major drainage channels require

periodic cleaning to remove accumulated sediment. The Minnesota River

carries a moderate sediment load even under normal conditions because

of the high percentage of cropland in its drainage area. It is a major

source of sediment pollution to the Mississippi River above Lake Pepin.

Above its junction with the Minnesota River, the Mississippi River is

practically a clear water stream, even at flood stage. Partially be-

cause of the sediment carried by the Minnesota River, the Mississippi

River is one of the few major rivers that has an increasing sediment load

per unit of watershed area as the drainage area increases.
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The major source of sediment in the study area is sheet erosion from

cropland. Other types of upland erosion, such as gully and roadside

erosion, are locally severe but do not constitute a significant source

of sediment pollution. Streambank erosion is not a major source of sedi-

ment because erosion resistant material is present. Wind erosion on

bare farmland is a major source of dust which has an adverse effect

on air quality in the basin. Airborne sediment pollution is a problem

principally in the fall and early spring.

The present emphasis in conservation farming is protecting tne soil

resource base for continued productivity. A dramatic decrease in sedi-

ment pollution would require a combination of conservation farming

measures designed principally for sediment abatement and mechanical

control measures such as desilting dams to trap sediment.

Sediment fills lakes, reduces stream capacity, and is a major
water pollutant
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PRESENT STATUS AND NEED FOR LAND STABILIZATION AND CONSERVATION

Protection and management measures, including all types of

conservation treatment and practices, are a basic need in the con-

servation, development, and use of land and water resources. These

measures are needed for crop, pasture, forest, and other agricultural

lands throughout the basin.

Soils in the area are classified as follows:

1. Class I soils have few limitations on their use. They are

deep, well-drained soils which are highly responsive to fertilizer and

are suited to intensive cropping.

2. Class II soils have some imitations which reduce the choice

of plants and require moderate conservation measures. The limitations,

however, are few and the measures are easy to apply. Like Class I, these

soils respond well to fertilizer and are very productive with proper

management.

3. Class III soils have severe limitations which reduce the choice

of plants and require special conservation practices. The limitations

restrict the amount of cultivation, time of planting, kind of tillage,

choice of crops and harvesting.

4. Class IV soils have very severe limitations which restrict the

choice of plants and require very careful management. Although these

soils are cultivated, careful management is required and conservation

practices are difficult to apply and maintain. Class IV soils may be

well suited to only two or three of the more common crops, and produc-

tion is generally low.
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5. Soils in ClassLs V through VIII are generally not suited

for cultivation and are mostly used for pasture, woodland, and wild-

life food and cover areas. Class V land is nearly level but wet and

subject to flooding and ponding hazards, which are impractical to

remove. Class VI soils are such that it is practical to apply pasture

improvements including seeding and fertilization. Such practices are

generally considered impractical on Class VII soils. Soils in

Class VIII have possible uses for wildlife, watershed protection, or

recreation, but are unsuited for commercial production.

The four kinds of limitations recognized in Minnesota at

the subclass level are:

* E - Susceptibility to erosion is the dominant problem or

hazard. Susceptibility and past erosion damage are the major factors

factors for placing soils in this category.

* W - Excess water is the dominant hazard or limitation. Poor

soil drainage, wetness, high water table, and overflow are the

criteria for determining which soils belong in this subclass.

* S - Root zone limitations are the dominant hazard or limitation.

Soils in this subclass have such limitations as shallow depth,

low available water capacity, or slow permeability.

* C - Climate (temperature) is the only major hazard limiting use.

Much of Minnesota has a growing season of less than 120 days.

The class and subclass provide information about the degree and kind of

limitation. Subclasses are not recognized in class I.

Limitations imposed by erosion, excess water, shallow soils, stones,

or low available water capacity can be modified or partially overcome and

will take precedence over climate in determining subclasses. The dominant

kind of limitation or hazard determines the classification. Where two

kinds of limitations that can be modified or corrected are essentially

equal, the subclasses have the following priority: E, W, S, C.
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The following table categorizes soils in the study area by class

and subclass.

Acreage in the study area inventoried by land capabilftv class and
subclass (1967 Conservation Needs Inventory)

Class Subclass Acres

I 264,846

Il E 836,997

W 731,051

S 59,290

C. 0

Total 1,627,338

III E 190,321

W 199,807

S 54,622

C 0

Total 444,750

IV E 60,102

W 1,328

S 3,485

Total 64,915

V E 0
W .. 13, 319

Total 13,319

VI E 23,743

W 54,470

s 1,203

Total 79,416

VII E 31,780

W 0

s 20,735

Total 52,515

VIII W 20,239

S

Total 23,433
TotaL acres inventoried 2,570,532
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About 93 percent of the study area's land resources is in Classes I

through IV and is generally suited for cultivation with practical land

treatment. The 6 percent of the remaining land in Classes V through

VII is suitable for grazing or forest with proper management. Less

than 1 percent of the area's inventoried land has limitations pre-

cluding its use for commercial production.

Land in the area is highly productive for agricultural crops.

The two most productive SRG's (Soil Resource Groups) contain 74 percent

of the agricultural land. The most prevalent SRG contains 2.0 million

acres of deep, medium to moderately fine textured upland soils. Soils

in this SRG are either capability Class I or II and require only limited

land treatment. These soils are well suited for corn and soybean pro-

duction and can be expected to sustain high yields with proper

management.

Twenty-three other SRG's are used to analyze production capabilities

of the remaining 26 percent of the land. A much wider range of crops.

crop yields, land treatment, and management practices is associated

with these soils. Approximately 21 million acres is in Classes II, III,

and IV, and is suitable for cultivation when adequately treated. Some

of these soils have unique characteristics making them suited for produc-

tion of various specialty crops, as well as the more common field crops.

The remaining 168,683 acres is in Classes V through VIII, which have

hazards limiting use to pasture, forest, recreation, or wildlife

cover and protection.

Fertility management is generally needed even on Class I soils.

Crop residue management and minimum tillage are desirable practices

for maintaining and building soil structure on all classes of land

(see the following photograph).
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Crop residue will protect and improve the soil

The 1967 Soil and Water Conservation Needs Inventory was used as

base data for the study area. An update to 1974 was done using existing

trends and conservation accomplishments through the judgment and know-

ledge of persons within individual counties. It is not based on

statistical sampling as was done in 1967.

Of the 2,570,532 acres of agricultural land in the study area,

951,907 acres, or 38 percent, is adequately treated.

Eighty-three percent of the agricultural land in the study area,

or 2,142,720 acres, is devoted to crop production - 35 percent of all

cropland is adequately treated; 23.percent has a major need for residue

and annual cover; 18 percent needs sod in rotation or a comparable

level of management; 12 percent needs contouring; 15 percent needs

strip-cropping, terraces, or diversions; nearly 2 percent needs con-

version to permanent cover; and 31 percent has major needs of improved

drainage.
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When erosion hazard is slight, it was assumed that residue, annual

cover, or minimum tillage (see the following photograph) was the most

likely alternative for treatment. When the degree of erosion hazard

increased to moderate, sod in rotation or contouring was selected. Sod

in rotation has been used as a soil productivity maintenance practice

and also has merits in reducing susceptibility of soils to erosion as

part of the overall rotation. With increasing demand for grain crops

and continued availability of commercial fertilizers, the use of sod

in rotation as a practice will likely decrease.

Minimum tillage protects the soil from erosion and conserves moisture

The major treatment need for cropland soils with a wetness problem was

generally assumed to be surface and subsurface drainage systems.

About 10 percent, or 248,460 acres, of the agricultural land in

the basin is devoted to pasture - 27 percent of the pastureland

is adequately treated, 60 percent needs protection from overgrazing
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only, 21 percent needs improvement only, 12 percent needs reestablish-

ment of vegetative cover, 6 percent needs brush control and improvement,

7 percent is not economically feasible to treat, and only 75 acres needs

a change of land use to woodland.

Only 53,550 acres or slightly more than 2 percent of the basin is

devoted to forest and woodlands - 36 percent of the forest land is ade-

quately treated, 23 percent needs establishment and reinforcement,

39 percent needs timber stand improvement, and 2 percent is noncommer-

cial forest needing varied treatment. All commercial forest in the

basin is grazed and needs treatment for grazing; 30 percent needs forage

improvement.

Five percent of the agricultural land in the basin is devoted to

other land uses. Other land is non-Federal rural land not classified

as cropland, pasture or forest and includes farmsteads, farm roads, feed-

lots, ditch banks, fence rows, small stock ponds, small shelterbelts,

certain wetlands, wildlife lands, rural nonfarm residences, borrow acres,

churches, and cemeteries. Seventy-one percent of the other land in the

basin is adequately treated. The remaining 29 percent needs varied

forms of treatment including erosion control, farmstead windbreaks or

shelterbelts, and agricultural waste management systems.

POLLUTION

In response to the Nation's needs and desire to improve the environ-

ment, Congress enacted the Federal Water Pollution Control Act Amendments

of 1972. These amendments established a national goal of achieving water

quality adequate to allow fishing and swimming in all of the Nation's

surface waters by 1983. The Dfnnesota Pollution Control Agency has

responsibility for determining the best current uses to which the State's

waters may be put and the quality of the waters necessary to meet these

uses.
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Soils throughout the study area are considered highly fertile

consisting of sandy to clay-type loams and tills. Many of these soils

are highly susceptible to water and wind erosion. Both erosional

types contribute significantly to nonpoint source pollution problems.

Many of the lakes in the study area are shallow, warm, and turbid

and extremely susceptible to eutrophication. These lakes have high

phosphorus, nitrogen, and alkalinity levels. The most probable source

of these nutrients is overland runoff across erodible soils in agri-

cultural fields.

In 1969, farmers in the Minnesota River basin purchased $2,417

of commercial fertilizer (a possible source of nutrient pollutants)

per square mile compared to a State average of $1,027 per square mile.

In that same year, Minnesota River basin farmers spent $856 per square

mile for nonfertilizer chemicals.

Improvements needed in fishing lakes are shown in the following

table.
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Improvements needed In fishing lakes, 1972(1)

Improvement needed
Surface Fluctu- Water Public

County Lake( 2 ) area Depth Silt Weeds Algae ations Fish quality access

Minnesota

Brown Boys (Boise) X X X X(8-96)
iSleepy Eye X X X X

S (8-45)

Cottonwood Bean (17-54) X x X Xx
Double (17-56) X X X X X x
Long (17-48) X X X X

Lac qut jLac qui Parle X x

Parle Pegg (37-46)
Peg(37-224)

ISalt (Rosabel) Xx
i (37-229)

Lincoln ,Benton (41-43)1 X X X X
Hendricks X X g X X

(41-110)
!Shoakatan X X X

L (41-89)

Lyon !Cottonwood x
(42-14)

iGoose (42-93)
(SWC)

School Grove X
(SWC)(42-2)

West Twin x

(42-74)

Yellow iMIedd (87-61) X X x
Medicine !Spe]lman X X X X

(87-60)

South t\4ott4

Brookings Ixndricks x x X X x
(41-110)

nak (C) X X X X

k jel Corhrian (A, X X X
Fish (B) X X X X

(1) As designated by local people and Minnesota Department of Natural
Resources.

(2) Identification numbers, Minnesota Department of Natural Resources.
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A number of the lakes have seasonal residences along their shores.

The septic tank effluent from these residences is partially responsible

for the pollution of the lakes.

The Minnesota Pollution Control Agency determined that, of the

133 communities in the Minnesota River basin, 29 provide adequate sewage

treatment, 25 are expected to be able to provide adequate treatment by

making various operational or maintenance improvements to existing

facilities, 60 must upgrade or replace their facilities, and 19 have

no facilities other than private septic tanks. Of the 46 industrial

dischargers in the basin, 13 provide adequate treatment and 33 are

inadequate.Cl)

A more perplexing problem is that of nonpoint sources of pollution.

The extent of actual nonpoint source pollution depends on natural condi-

tions and control measures, or lack of such, assicated with such land

uses as tillage, chemical applications, livestock containment, and

construction. Lack of proper land treatment practices has resulted in

increased pollution in the basin.

Although total livestock numbers have not changed significantly,

new technology and management practices have significantly changed

their concentration. The general trend of larger and more concentrated

feeding areas has resulted. With this trend has grown the concern

over environmental effects on surrounding areas and water resources.

In an attempt to indicate the level of concentration in the basin,

the number of feedlots and number of cattle by feedlot size were esti-

mated. Using 1969 Agricultural Census and Statistical Reporting Service

data, 174,347 head were being fed on the area's 3,405 feedlots. Approxi-

mately 20 percent of fed beef was in 5 feedlots with over 1,000 head.

Another 42 percent was fed in feedlots of 500 to 1,000 head each. The

remaining 38 percent of the basin's fed beef was grown in smaller feed-

lots not exceeding 500 head.

I(1) Water Quality Management Basin Plan, Minnesota River Basin,
Minnesota Pollution Control Agency, June 1975.
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A number of feedlots are in areas with direct accessibility to

surface waters. In many areas, pastures used for livestock production

are undesirable because livestock have direct access to streams and

lakes. The Minnesota Pollution Control Agency found that pollution

potential from livestock production in the study area is high.

It is estimated that 2,000 livestock enterprises are potential

nonpoint sources of pollution. In the future, as municipal and indus-

trial point source effluents are improved and point source impacts are

determined through increased monitoring, the effects of nonpoint

sources on streams will become even more evident.

Farm barnyard potential for nonpoint
pollution in the area (1972)
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FISH AND WILDLIFE

The major problems for wildlife within the basin are continued

loss of habitat to other land uses and deteriorating .uality of remain-

ing habitat acres. These problems result from increased demands on

land and water resources, primarily for agricultural production and

urban expansion.

The major losses of woodland are to recreation, country home

sites, and expanded crop production. The loss of woodlots, windbreaks,

and brush cover between and within fields is the most detrimental to

woodland wildlife species. These losses eliminate vast acres of food

producing cropland from use by these species which must have protective

cover near their food sources. As a result, animals are mostly limited

to lands bordering the wooded river bottoms where cover is available.

The quality of woodland habitat suffers from overgrazing, inadequate

ground cover, improper distribution, and stand maturity. Most of the

present windbreaks are single row and lack coniferous species. Although

these windbreaks provide travel lanes, they do not provide adequate

protection from winter storms or predators.

The population levels of woodland wildlife which are desirable and

compatible uiLh agricultural production within the basin must be deter-

mined. Incentives are needed to encourage private landowners to retain

and improve their woodlots and windbreaks and manage woodlands for

wildlife. Multirow windbreaks and small block plantings of trees and

shrubs are needed in the heavily cropped portions of the basin to replace

past and current losses and provide a better distribution of woodland

acres.
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Research in the study area by the Minnesota Department of Naitura]

Resources and other supporting data were reviewed and summarized to

determine contributing factors for the downward trend of pheasant popu-

lations. Problems and needs of pheasant habitat are similar to thlse

of most upland species. Therefore, they are presented as being repre-

sentative for the upland wildlife group.

Land use trends, predation, and climatic conditions were cited as

the major factors involved in the declining pheasant population. Shift-

ing land use was the major impact, in that less cover was available

for protection from predation and severe weather. Considerable natural

cover, including residual herbaceous cover once found along fencelines,

borders, ditches, and odd corners, has been lost to agricultural uses.

The departure from crop rotation systems to continuous row cropping

has drastically reduced the quantity of small grain acres available

for nesting habitat (see the following figure). Pasture and hayiand

acres have steadily declined as well. While lightly grazed pasture

provides good nesting cover, most iemaining pastureland in the basin

is moderately to heavily grazed. Legume hay also attracts nesting birds.

However, since hay is mowed early in June, nest failure is high and

many hens and chicks are killed or injured during mowing. These combined

losses of "safe" nesting habitat are cited as primary factors in the

decline of pheasant numbers. (See the figure on page 64.)
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Although curn and soybeans are major food items in the pheasant's

diet and abundant supplies are an asset, the availability of waste grain

in winter is largely determined by the amount of fall plowing and the

snow depth which remains over winter. Virtually all the row crop acres

are fall plowed, eliminating those acres from use for winter food or

cover. The continued loss of woodlots, windbreaks, and brush cover

has also seriously reduced the availability of winter and escape cover

for pheasants and other upland species.

The major needs for upland wildlife habitat per section are:

50 to 75 acres of properly managed grass or legume cover, at least one

stand of dense coniferous and low deciduous tree cover of I to 15 acres,

and standing food plots of 1 to 3 acres near established winter cover.

Greater use of soil suitability information should be made in land use

decisions. Many areas of rough, rolling land with complex slopes are

better suited for grassland, hay, or pasture than fcr grain crop pro-

duction.

Wetland habitat in the study area continues to decline. The major

problem lies in the inherent conflict with agricultural drainage needs.

Wetlands which keep groundwater levels high or restrict surface drain-

age tend to reduce production on surrounding croplands. Although this

conflict has existed since early settlement of the basin, recent in-

creases in production costs and national emphasis on all-out crop

production have greatly intensified the problem. Many type I, II, and

IIl wetlands are cropped whenever dry conditions ex'st (see the follow-

ing tables). Where types III, IV, and V wetlands remain intact, sur-

rounding nesting habitat is generally lacking due to overgrazing,

burning, or encroachment by croplands. Eutrophication and sedimentation

have accelerated the evolution of many wetlands to more shallow, drier

types.

9
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Summary -f wetlands 10 acres or larger in the study area

Wetland types Total acres

Dry or drained basins 29,593

Partially drained basins,
some wetland remains 1,964

Type II 157

Type III 4,201

Type IV 16,891

Type V 9,374

Fype VI 28

Unclassified 249

Total 32,864

Wetlands in the study area owned or managed by State or
Federal agencies

Management agency Total acres

Minnesota

Federal (U.S. Fish and Wildlife
Service l) 1,042

State(2 ) 10,926

South Dakota
(3 )

Federal (U.S. Fish and Wildlife
Service) 1,144

State 1,047

Total (State and Federal) 14,159

All managed acres (wetlands and upland)
Federal and State 45,799

(1) All wetland acres, regardless of size. From information
provided by U.S. Fish and Wildlife Service, wetland acres average
39.86 percent of all acquired acres, and 24.17 percent of all ease-
ment acres on waterfowl production areas in Minnesota.

(2) All wetland acres, regardless of size. Wetland acres were
calculated at 30 percent of all managed acres within the basin by
the Minnesota Department of Natural Resources.

(3) All wetland acres, regardless of size. Wetland acres were
calculated at 33 percent of all managed acres, based on information
supplied by South Dakota.
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The need for wetland preservation is indicated by the priority

placed on the region by State and Federal acquisition programs.

Acceleration of these programs is needed. The greater need, however,

is to provide incentives to private landowners to retain and manage

their wetland acres as wildlife habitat. Approximately 60 percent

of the remaining wetland resources in the study area is privately

owned. Without the support and cooperation of private landowners,

attempts to preserve those wetlands will fail. Wetland areas are

shown in the following photographs.

9A productive wetland area
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Potholes and wooded creeks in Deuel County, South Dakota,
1972

Man-made lake and wetlands in the lower Lac quL Parle River
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The study area is oriented toward agricultural production and

will remain so in the future. The acres of land available to provide

adequate habitat for wildlife are limited; thus, multiple use of

those acres by a variety of species is imperative. 'The needs of

the various species of wildlife are interrelated and interdependent.

The main objective of wildlife habitat improvement should be establish-

ment of vegetative diversity. Such diversity should provide strati-

fication from ground cover (grass) to overstory (trees) and be dis-

tributed in a manner which maximizes "fringe" with other vegetative

types. These patterns of interspersed vegetation can only be achieved

with full cooperation between wildlife agencies and private landowners

who control the majority of land and, therefore, the ultimate fate

of the basin's wildlife resources.

The study area's fishing waters share common problems - sedimentation,

rough fish invasion, and eutrophication. Removal of shoreline and

streambank vegetation by grazing, development, and other causes has not

only created erosion problems, but has reduced spawning habitat and pro-

tective shaded areas. Erosion from croplands carries pesticides and

nutrients, as well as silt, into most of the lakes which compound the

winterkill and eutrophication problems inherent to the region. Silta-

tion is a major problem in the rivers and streams. Carp and other

rough fish problems are nearly universal. While total production of

fish generally increases in carp infested waters, it is usually at the

expense of game fish. The table on page 58 indicates improvements

needed on the fishing lakes in the study area.

Land treatment practices are needed to reduce erosion rates to

acceptable levels.

RECREATION

The demand for outdoor recreation opportunities has steadily

increased in the past two decades. Measuring that demand accurately

and predicting future needs is a difficult task. Changes in economic

9 conditions, population, leisure time, and especially user attitudes

can produce wide variations in activity levels.
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Current methodology is a problem in itself. Basic data concerning

actual use of facilities by the public are often not available, pri-

marily because of insufficient funding for user surveys. Space

standards for the different activites are not universally accepted.

and usually vary by planning agency from region to region. No satis-

factory method is available to evaluate quality of recreation experience

in quantitative terms for planning use. A better understanding of man's

need for recreation and his expectations from it is needed.

Projected future levels of participation in recreation activities

in the study area and the resulting resource requirements are listed

in the following tables. Water-based activities are not equally avail-

able within the study area. Large deficiencies in lake acres are pro-

jected in the area (see the following table). Problems with depth,

sediment, eutrophication, and water quality restrict the use of many

lakes for recreation purposes. Conflicts between incompatible activi-

ties such as water-skiing and boat fishing are also common. There is a

need for cooperative area-wide lake surveys to identify those which can

feasibly be improved by dredging, increased outlet elevations, upstream

sediment traps, and other improvement practices. Suitability groupings

for lake associated activities could then be determined, and recommenda-

tions for proper use or uses of the lakes could be made.

Most water enhanced and land based facilities are deficient area-

wide, and some represent important priorities for additional development.

Developed miles of nature trails are less than 10 percent of future

needs. Snowmobile trails and developed acres for picnicking and camping

represent less than 10 percent of those needed by year 2000 (see the

tables on pages 71 and 72.)
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Projected outdoor recreation activity occasions expected to occur
on an average weekend day - year 2000, study area

Activity 6ccasions

Swimming 44,669
Golf 5,053
Tennis 5,158
Outdoor games 78,815
Walking for pleasure 11,228
Bicycling 54,365
Horseback riding 2,879
Trap and target shooting 840
Fishing 11,836
Boating 3,755
Canoeing 3,424
Water-skiing 17,751
Sailing 607
Camping 18,761
Hiking 894
Picnicking 18,456
Nature walks 19,820
Snowmobiling 15,336
Snow skiing 713
Small game hunting 5,198
Large game hunting 14,953
Waterfowl hunting 3,343

Resources necessary to provide future (year 2000) recreation levels
with acceptable space standards, study area(l)

Facility Number

Swimming beach
Water (acres) 15.1
Land (acres) 75.5
Pools (1,000 square feet) 502.5

Golfing (rounded to even 9-hole course)
Holes 162

Acres 1,620
Tennis (courts) 161
Outdoor game fields (acres) 904.7
Trap and target shooting (acres) 420

Fishing - water (acres) 26,631
Boating - water (acres) 5,007
Canoeing - stream (miles) 214
Water-skiing - water (acres) 44,378
Sailing - water (acres) 809
Camping - sites 8,934
Camping acres

Developed 938.1
Support 4,690

Hiking trails 17.9
Picnicking tables 3,076
Picnicking acres

Developed 615.2
Support 3,076

Nature trails (miles) 396.4
Snowmobile trails (miles) 511.2
Hunting small game (upland acres) 41,584
Hunting large game (upland acres) 956,992
Hunting waterfowl (wetland acres) 15,044

(1) Standards not available for bicycling, horseback riding, or
walking for pleasure. Acres for large game hunting are based on a
2-day season, which has been established in the Minnesota River
basin area in recent years. 71
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Outdoor recreation facility needs, 1975 and 2000
Amount ()

Facility 1975 2000

Swimming beach
Water (acres) -1.0 -2.7
Land (acres) -63.0 -71.6
Pools (1,000 square feet) -381.6 -438.6

Golfing (rounded to even 9-hole course)
Holes - -18
Acres -430.0 -610.0

Tennis courts -42 -112
Outdoor game fields (acres) -487.5 -609.7
Fishing water (acres) -979 -5,693
Total recreation water (acres) -13,837 -40,682
Camping - sites -1,484 -4,202
Camping - developed (acres) -331.3 -875.0
Picnicking - tables -1,417 -2,221
Picnicking - developed (acres) -411.9 -572.7
Hiking trails (miles) +24.1 +23.1
Nature trails (miles) -318.5 -383.4
Snowmobile trails (miles) -447.5 -475.2
Hunting small game (upland acres) -10,216 -9,944
Hunting waterfowl (wetland acres) -1,569 -885

(1) - indicates deficiency.
+ indicates surplus.

Development priorities M- outdoor recreation
Priority

Facility 1975 2000

Swimming beach
Water 10 9
Land 1 1
Pool 2 2

Golfing
Holes 10 9
Acres 8 7

Tennis courts 6 3
Outdoor game fields 4 4
Fishing water 10 8
Recreation water 8 5
Camping

Sites 2 1
Acres 1 1

Picnicking
Tables 4 3
Acres 1 1

Hiking trails 10 10
Nature trails 1 1
Snowmobile trails 1 1
Hunting small game 8 8
Hunting waterfowl 9 10

(1) Based on percent of need being supplied by present facilities.
Example; if present facilities are 0-10 percent of those needed, priority
is No. 1; 10-20 percent, priority is No. 2; 90-100 percent,priority is
No. 10, etc.
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Public access to the various facilities is a key factor to the

use of recreation resources. The major needs for increased public

access are to lakes and streams and to private lands for hunting.

Many of the more popular lakes will continue to be overcrowded until

demands are redistributed to areas underused or presently inaccessible.

Problems of hunter and recreationist abuse of privileges have closed

much of the private land to public access. The study area has in-

sufficient acres of public hunting lands to meet its needs for small

game and waterfowl hunting, The entire area must depend upon private

lands for big game hunting. Stream fishing and canoeing also require

some access to private lands. Thus, cooperative programs which

emphasize user responsibilities and provide incentives to landowners

to allow public use of their land for hunting and other activities

are needed.

• -

Public access is a key factor to
*the use of recreational resources
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Hunting activity fluctuates with supplies of game, hunter density,

established seasons, bag limits, and weather conditions. The problems

and needs for supplying adequate numbers of game species are discussed

in the wildlife section of this chapter. Hunting, as a socially

acceptable form of outdoor recreation, has become a controversial issue

in recent years. All segments of society need to fully understand the

implications of this issue on wildlife populations and management and

on hunters and nonhunters alike. Greater emphasis on nonconsumptive

uses of wildlife, such as birdwatching, photography, and nature study,

is needed in wildlife management programs. An intensive information

program stressing the interrelationships between man and the ecosystem,

the actual effects of regulated hunting upon wildlife populations, and

sportsman ethics should become an important part of all natural resource

budgets.

The development of recreation facilities and associated resources

i:. the basin will require a coordinated program, enlisting the full

cooperation of all governmental levels and the private sector. Study

area priorities may change when placed in a context of State and

regional needs. The 1974 Minnesota SCORP presents a framework for such

i coordinated program and provides the necessary guidance for future

wiction. As a step in achieving a properly developed recreation system,

SCORP is a major accomplishment. It deserves the full support of all

resource and recreatior interests, both in cooperative planning and 4

providing adequate future funding.

CULTURAL RESOURCES

Residents of the upper Minnesota River basin are concerned about

the aesthetics of the area and have made efforts to preserve and develop

natural and cultural areas and features of aesthetic and scientific

value. Efforts to preserve natural wildlife and vegetation will contribute

to an understanding of the basin's changing environment during prehistoric

and historic times. A number of structures and sites have been formally
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recognized for their cultural significance and included on the

National Register of Historic Places. Other sites, some yet to bt

discovered, are potential candidates for the register. All project

impact areas will be investigated to identify and evaluate potentially

significant cultural remains. Before any project features are con-

structed, all significant cultural resources that cannot be avoided,

protected, or relocated will be recovered through a scientific data

recovery program. Cultural resources that are preserved or rerovered

will be an important data base for public interpretation and future

scientific research.

The geologic resources of the basin must also be developed further.

The channel of the ancient River Warren has been recognized as a

Nationally Registered Natural Landmark. Also of scientific and inter-

pretive interest in the Minnesota River valley near Morton and through

the Granite Falls area are exposed areas of some of the world's oldest

bedrock, dating back 3.8 billion years.

WATER SUPPLY

In general, no municipal water shortages exist. Few are antici-

pated with projec growth.

In 1970, gross water requirements for irrigation were 310 acre-

feet. To satisfy economic potential for irrigation in 2020, it is

projected that 140,000 acre-feet of water will be required. In addition,

water witdrawals for livestock and rural domestic uses are projected

to increase from 10 mgd in 1960 to 30 mgd in 2020. A portion of this

requirement for livestock water is provided by dugouts and ponds.

7
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Sprinkler irrigation provides water for crops during dry years

The U.S. Geological Survey is conducting groundwater studies to deter-

mine irrigation potential in the Minnesota River basin. The Bonanza Valley

Area Ground Water Study i- Pope County has been completed, and the Lake

Emily (Pope County) and Pomme De Terre Sands (Big Stone, Chippewa, and

Grant Counties) groundwater studies are in progress. Although ground-

water supply is adequate, the projected demand for 115 mgd of irrigation

water by 2020 is significant, and additional groundwater studies must be

completed before an accurate assessment can be made. However, useful

conclusions can be made as to which areas are probably not feasible to

irrigate.

The areas shown in red and yellow on the map on page 77 generally

would not support irrigation developments from on-site -roundwater supplies.

Irrigation in these areas would require large-scale development with water

being supplied by import or from large water impoundments. The following

map shows groundwater distribution in the basin.

76



AD-A19 415 CORPS OF ENGINEERS ST PAUL MN ST PAUL DISTRICT FIB 13/2

AS-E 79 UPPER MINNESOTA RIVER SUBBASINS 
STUDY (PUBLIC LAW 87-639) (DRAF--ETC(U)

UNCLASSIFIED 
NL

E NI//////IE
mIhNI-EIIIIIIE
E-EIIIIIIIIIIu
EIIIIIIIIIIIIu
IIIIIIIIIIIIII
II IEEIIEIh



U. S. DEPARTMENT OF AGRICULTURE

ga

Il

0

YELLOW BANK SUBBASIN
LAC QUI PARLE SUBBASIN

YELLOW MEDICINE SUBBASIN
REDWOOD SUBBASIN ............ 0

SOURCE:COTTONWOOD SUBBASIN0
FAMILY OF MAPS 5,S-29,422 (7-15-71) AND
INFORMATION FROM FIELD TECHNICIANS
TRANSVERSE MERCATOR PROJECTION

EUOA SCS.LIfCOLN NEIR 107#



LEGEND- BEDROCK WATER SUPPLIES ARE LOW. GLACIAL DEPOSITS GENERALLY YIELD LESS THAN 40 GPM TOm CRETACEOUS BEDROCK CONTAINS NONDEPENDABLE SUPPLIES OF POOR QUALITY WATER.

GLACIAL DEPOSITS YIELD LESS THAN L GPM TO WELLS.- CRETACEOUS BEDROCK CONTAINS NONDEPENDABLE SUPPLIES OF POOR QUALITY WATER.

GLACIAL DEPOSITS YIELD L TO 500 GPM TO WELLS.

- AMPLE SUPPLY OF GOOD QUALITY WATER
FROM BEDROCK AND/OR GLACIAL DEPOSITS.

INCliC'

\VA\ v

P..\./'/Yo \ A



LEGEND
S ARE LOW. GLACIAL DEPOSITS GENERALLY YIELD LESS THAN 40 GPM TO WELLS.

NTAINS NONDEPENDABLE SUPPLIES OF POOR QUALITY WATER.
D LESS THAN 406GPM TO WELLS.

NTAINS NONDEPENDABLE SUPPLIES OF POOR QUALITY WATER.
D 40 TO 500 GPM TO WELLS.BAELGN
QUALITY WATER leBASIN BNARELEY N

LACIAL DEPOSITS. STATE BOUNDARY - --

Yr COUNTY BOUNDARY
%A DRAINAGE

- (AKE

COUNTY SEAT

UPPER MINNESOTA RIVER SVBBASINS ______

% IMPLEMENTATION STUDY
by the
CORPS OF ENGINEERS AND SOI11 CONSERVATION SERVICE
MINNESOTA AND SOUTH DAKOTA

MINNE IOtA

~oo ..si~ cP GROUND WATER
DISTRIBUTION

MAAP
MINNESOTA RIVER BASIN

SOUTHIUN MINNISOTA RIVIIIS NASIN STUDY

MILES PINNBSOIA, SOUTH DAKOTA, AND IOWA

Rev. 0-6-?,



I "WASTEWATER MANAEMENT

Based on available information, a basin-wide analysis to identify

a wastewater management plan should be undertaken. This plan should

follow the broad outlines of the U.S. Environmental Protection Agency

Section 208 Water Quality Planning. Detailed plans for specific urban

areas should follow Section 201 of Public Law 92-500.

PUBLIC HEALTH AND SAFETY

The health and safety of residents in the study area are directly

affected during major flood periods. A serious threat to life is

always present during floods as a result of flooded residences and

related potential for drowning, electrical shocks, injurious falls,

and injury during attempted movement over flooded thoroughfares.

Other threats to public health include impedance of local traffic flow

because of sight-seers, backup of sewers into basements, migration of

vermin from flooded areas, contamination of private water supplies, a

restricted degree of sewage treatment, the potential for a major fire

caused by possible movement of the numerous fuel storage tanks and

pipelines, and increased vector production during a major flood. An

example of a vector problem is the mosquito and corresponding encephalitis

problem.

LAN~D USE

Land use should follow a logical pattern depending on the iimi-

tations of the soils. When there is a deviation from this pattern,

problems are usually encountered that will require special construc-

tion techniques or management to correct.

No tremendous conflict exists between rural and urban land in the

study area. Problems that result from scattered development are:
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1. Conflicts between development and preservation of

natural areas.

2. Loss of agricultural land to residential, conmercial, and

industrial development.

3. High cost of providing services for unguided urban growth.

4. Environmental impacts of development on unsuitable land.

5. Potential effects of higher energ- cost on type and distribu-

tion of future urban/rural areas.

6. Erosion and sediment from developing areas.

7. Conversion of wildlife habitat to marginal agricultural land.

Some of the problems of the urban fringe areas are also prevalent

in rural areas, especially where the intensive use of rural lands for

agriculture is interfering with maintaining areas for environmental

and ecological reasons. Other land use problems in rural areas are the

production of crops on areas with steep and erosive slopes, wet soils,

lack of conservation land treatment, overgrazed pastures that border

streams and result in streambank erosion, and the production oi crops

in floodplains.

SUARY

The following tables illustrate the specific needs by subbasin/

county for water resource management in the study area as identified

in the Type IV study.
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EXISTING PROJECTS AND PROGRAMS

INTRODUCT I ON

Opportunities for solving identified problems and meeting antici-

pated needs through Federal, State, and local agencies and programs are

presented in this chapter. Although service is available through these

agencies, the initial requirement for assistance generally rests with

the residents and landowners in the basin. Properly understood and

used, these programs represent a valuable resource upon which local

units can draw for the solutions of community problems and attainment

of community goals. Land treatment measures, such as terraces, water-

ways, and the establishment of grass or trees, will be accomplished

only when the individual landowner is motivated to do so. Other

measures, such as floodwater retardation, municipal and industrial

water supply, or public recreation facilities or structures, require

group or community action. Land treatment measures, when combined with

a structural program, provide an integrated watershed management program.

There is also a continuing program to inform landowners of the

assistance available from these agencies so that they may select the

combination of programs that best meets their needs and desires. The

public involvement program will acquaint the public with the objectives

of this study.

FEDERAL AGENCIES

U.S. Department of Agriculture (USDA)

Public Law 46. - This law established the Soil Conservation Service

(SCS) and made it responsible for developing and carrying out a national

program of conservation and development of land and water resources.
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The SCS has an objective of integrating the planning of land use

and installation of conservation treatment in harmony with the capa-

bility and needs of the land. To accomplish this, SCS employs scien-

tists and technologists from many disciplines to diagnose land and

water resource problems and prescribe successful treatment and use.

Most of the on-the-land SCS assistance to landowners is channeled

through local soil and water conservation districts. Some of the con-

servation practices on which the SCS has offered technical assistance

in the basin include:

Conservation cropping systems Grass waterways

Critical area planting Minimum tillage

Drainage field ditches Pasture and cropland
management

Grade stabilization structures Crop residue use

Tile drains Terraces

Fish pond management Land grading

Farm ponds Animal waste control systems

These measures have solved numerous erosion, sediment, and drainage

problems in the basin and have resulted in increased agricultural yields

and reduction in crop damages. Many areas in the basin still have land

and water resource problems, and additional work to apply more conserva-

tion practices must be undertaken.

The SCS also administers the Soil Survey Program which surveys the

soil resources for the Nation. This program examines soils in the field

and in laboratories; describes and classifies; maps kinds of soils; inter-

prets soils according to their adaptability for various crops, grasses,

and trees; studies their behavior under use or treatment for plant pro-

duction or other purposes; and evaluates their productivity under different

management systems. See the following figure for the status of this

activity.
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When available, this information is valuable in the selection

of building sites, production of crops, location of recreation develop-

ment, and many other undertakings where the soils will have a major

effect. The following figure shows the status of the soil curvey in

the Minnesota River basin.
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Public Law 566. - Under this program, technical and financial assistance

to State and local organizations is provided for planning, designing,

and installing watershed works of improvement. Cost-sharing is provided

for flood prevention, irrigation, drainage, sedimentation control, fish

and wildlife development, and public recreation. Long-term credit can

be obtained by local interests for their share of the cost. This pro-

gram provides a means of solving watershed protection and flood preven-

tion problems which cannot be adequately met by other ongoing programs.

It is administered by the SCS.

Currently, 13 Public Law 566 projects in the basin are at various

stages of development. The status of these projects is shown on the

USDA Project Status Map on page 93.

The Forest Service is responsible for the forestry phase of Public Law

566 watershed projects and soil and water conservation applicable to land

used for forestry purposes.

RC&D (Resource Conservation and Development) projects. - The RC&D pro-

gram was authorized by the Foood and Agriculture Act of 1962. It expands

opportunities for conservation districts, local units of government,

and individuals to improve their communities in multicounty areas. To

carry out the program, financial and technical assistance may be pro-

vided to sponsors in carrying out eligible measures having community

benefits, such as:

1. Critical area treatment (erosion and sediment control).

2. Flood prevention using:

a. Structures.

b. Land stabilization.

3. Public water-based recreation developments.

4. Public water-based fish and wildlife developments.

5. Farm irrigation.

6. Land drainage.

7. Soil and water management for agricultural related pollutant
control.

8. Accelerated services. I
* . ?6



The study area includes one RC&D project - the WesMin RC&D project.

It encompasses all or parts of Yellow Medicine and Lac qui Parle

Counties in the northern portion of the study area. An application has

been made for the Prairie Lake RC&D project in South Dakota. It will

include parts of three counties within the basin. See figure on page 93.

The SCS has leadership in this program. Assistance is provided

where acceleration of ongoing programs of resource conservation, develop-

ment, and utilization will increase economic opportunities for local

people.

Clarke-McNary Act. - Professional and financial assistance is provided

to States for fire protection on non-Federal forest land. The States

administer the protection programs and are reimbursed from Federal

funds up to 50 percent of expenditure. Federal participation includes

services such as assistance in training personnel, development and

procurement of better fire equipment and tools, preparation of fire

plans, and direction of the nationwide forest fire protection program.

Cooperative Forest Management Act of 1950. - States are provided finan-

cial and technical assistance to assist private forest landowners in

practicing multiple-use forest management, The cooperative forest

management program is administered by the State and reimbursed from

Federal funds on a cost-sharing basis. Private forest landowners are

provided on-the-ground technical assistance by professional foresters

employed by the State.

States may also receive financial and professional assistance for

sawmill operators and other processors of forest products for improved

logging, processing and manufacturing techniques; marketing information;

and safety.
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Farmers Home Administration. - This Department of Agriculture agency

administers many programs available to landowners and rural communities.

Among the services are:

1. Emergency leans.

2. Farm ownership loans.

3. Financial assistance to small towns and rural groups.

4. Loans and grants for farm labor housing.

5. Loans for forestry purposes.

6. Loans for recreation purposes.

7. Loans to rural families with low incomes.

8. Operating loans.

9. Rental loans.

10. Rural housing loans.

11. Rural renewal loans.

Of particular importance in the basin are farm ownership loans,

financial as~istance to small towns and rural groups, and loans for

recreational purposes. Farm ownership loans are used for a variety of

ourposes, including providing basic soil treatment and land conservation

measures as well as providing necessary water and water facilities.

Also of significance is the program which provides financial assistance

to small towns and rural groups and makes loans and grants to public

and nonprofit organizations which primarily serve rural areas to

plan and develop domestic water supply and waste disposal systems.

Loans are provided to operators or managers of family farms to develop

land and water resources; repair and construct buildings; purchase land,

equipment, and related recreational items; and pay necessary operating

expenses.

TLiese programs can assist financially in solving major sediment

and erosion problems, as well as providing municipal water, waste

disposal systems, and recreational facilities.
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ASCS (Agricultural Stabilization and Conservation Service. - The ASCS

administers several Department of Agriculture programs. One of

these, the ACP (Agriculture Conservation Program) provides cost-sharing

assistance to agricultural producers who undertake soil, water, forestry,

and wildlife conservation practices on farmlands currently In agri-

cultural production. The cost of such practices is shared between the

Federal Government and the agricultural producer.

Technical assistance for ACP practices is rendered by the SCS and

the Extension Service. This program can serve as a valuable tool in

solving the erosion and sedimen* problems and meeting the other resource

needs in the basin through the establishment of conservation practices.

Public Law 87-639. - This law authorizes the Secretary of the Army

and the Secretary of Agriculture to make joint investigations and sur-

veys of watershed areas for flood prevention or the conservation,

development, use, and disposal of water. Reports are made jointly on

such surveys and investigations and submitted jointly to the Congress

for approval. Funds are appropriated, as necessary, to carry out the

purpose of this act. This study has been authorized under Public Law

87-639 for the study area.

Extension SErvice. - The Extension Service's basic job is to help people

identify and solve their farm, home, and community problems through the

use of research findings of the Department of Agriculture, the University

of Minnesota, and programs administered by the Department of Agriculture.

The Extension Service is very active in the basin in helping local people

solve many of their resource problems through its educational programs.

U.S. Army Corps of Engineers

Flood Control Act of 1936. - This act and a resolution approved 10 May

1962 authorized a Minnesota River basin survey with a view toward

$determining the advisability of further improvements in the basin for
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havigation, flood control, recreation, low-flow augmentation, and

other related purposes. Continued study and interagency coordination

is maintained. The study is scheduled for completion in 1981.

Flood Control Act of 1960. - A local flood protection project on the

Redwood River at Marshall, completed in December 1963, included chan-

nel improvement, a diversion channel, two drop structures, four new

railroad bridges, and five new highway bridges across the diversion

channel (see the following photographs). A current study to extend

protection upstream of the diversion channel, control crossover flood

flows to the Cottonwood River basin, and increase the overall protec-

tion provided by the existing project is scheduled for completion in

June 1978.

Looking upstream at the diversion channel on the

Redwood River at Marshall, Minnesota

100



Looking downstream at the diversion channel on the
Redwood River at Marshall, Minnesota

Flood Control Act of 1948. - A local flood protection project on the

Yellow Medicine River at Minneota, Minnesota, completed in May 1963,

included a levee, channel improvement, a creek diversion ditch, culverts,

sewer outfall, sandbag closures, and a new highway bridge constructed

by local interests.

Floodplain Information Report. - A floodplain information report was

prepared for Marshall, Minnesota, in 1974-75. The report provides

reliable flood information needed to implement floodplain management

practices required by Minnesota's Flood Plain Management Act.
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Heritage Conservation and Recrearion Sarvir.

This agency has responsibility for providing outdoor recreation

areas and facilities on areas designated as State parks, State preserves,

and natural lakes. It reviews all outdoor recreation plans prepared

for county conservation boards and municipalities for participation in

the land and water conservation fund program. It also reviews projects

submitted by agencies for Federal funding assistance and is responsible

for reviewing cultural resources investigations and determining which

cultural resources are to be included on the National Registers of

Historic Places and Natural Landmarks.

National Weather Service

The National Weather Service is responsible for issuing flood warn-

ings and advisory forecasts. There are 13 locations that issue forecasts

based on observed precipitation and stages at upstream points and

anticipated weather conditions. The forecasts are distributed to the

media for public information.

U.S. Department of Housing and Urban Development, Federal Insurance

Administration

This agency investigates flood hazards at locations specified by the

State to aid in administration of the Flood Insurance Ict of 1978 and the

Flood Disaster Protection Act of 1973.

Environmental Protection Agency

This agency is responsible for study and development of quality

standards for classification of Minnesota waters.

U.S. Fish and Wildlife Service

The U.S. Fish and Wildlife Service is responsible under law for the

preservation, management, and enhancement of the Nation's fish and wild-

life resources. The management of migratory birds and nationally en-

dangered species is a primary Federal responsibility; the management

of resident fish and wildlife is a principal State responsibility. To

carry out the goal of preservation and enhancement of the Nation's fish

and wildlife resources, the Fish and Wildlife Service works toward

minimizing adverse impacts on these resources as a result of local,

State, and Federal land and water resource development programs.
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STATE AGENCIES

Departaint of Narll RAnmorra

This department is assigned the responsibility of conserving and

promoting the wise use and management of the natural resources of the

State.

Principal responsibilities are to:

1. Provide management assistance to private owners of forest land.

2. Acquire, develop, and maintain State parks, recreation areas,
canoe and boat routes, wild and scenic rivers, trail systems,

and wildlife management areas.

3. Protect and manage the State's wildlife and fisheries resources
to assure sustained yields and research to uncover new manage-
ment methods and an ample supply of game and nongame wildlife
and fish for Minnesotans.

4. Provide administrative leadership and guidance to the locally
organized soil and water conservation districts.

5. Manage State-owned forest land.

6. Carry out State-local cooperative programs for management of
floodplain and shoreland areas.

7. Administer the use, allocation, and control of public waters.

Minnesota Pollution Control Agency

This agency has the responsibility for adopting standards and regu-

lating the discharge of pollutants into the water, air, and land resources

of the State.

Southern Minnesota Rivers Basin Board

The board has responsibilities as described on page 1.
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Water Resources Board

The board has the Jurisdiction, power, and authority to establish

watershed districts and to define and fix their boundaries. A water-

shed district may be established upon filing of a nomination petition.

Soil and Water Conservation Board

This Board provides assistance to soil and water conservation

districts. The Board administers the new $3 million cost-sharing

program through the Soil and Water Conservation Districts for permanent

practices to control soil erosion. The Board also administers the

State construction program which consists of financial assistance to

counties, watershed districts, and Soil and Water Conservation Dis-

tricts for project and construction costs of floodwater retarding and

retention structures. The Minnesota Legislature appropriated $250,000

in fiscal year 1976-77 and about $540,000 in fiscal year 1978-79.

Minnesota Geological Survey

The Geological Survey is responsible for conducting geologic in-

vestigations in Minnesota. An essential part of its responsibility is

to provide the geologic data needed to evaluate the State's groundwater

resources. The survey was established by an act of the State Legis-

lature and is administered under the Board of Regents of the University

of Minnesota.

State Water Planning Board

This board has responsibility for coordinating State agency involve-

ment in water resource planning and development.
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LOCAL GOVERNMENT AGENCIES

Soil and Water Conservation Districts

These districts are legally constituted units of State government

created to administer soil and water conservation work within their

boundaries. They sponsor or cosponsor most watershed protection and

flood prevention and resource conservation and development projects.

By virtue of their broad activities, districts have an important role

in the development of rural areas.

The districts focus attention on land and water problems, develop

annual and long-range programs designed to solve problems, and enlist

all the appropriate, available help from public and private sources

that will contribute to the accomplishment of the districts' goals.

Watershed Districts

Watershed districts are legally constituted units of State

government created to administer water resources improvements within

their boundaries. They cosponsor watershed protection and flood pre-

vention and resource conservation and development projects. They

have powers of taxation and eminent domain and oversee the maintenance

and care of existing water resources projects.

IMPROVEfENTS DES IRED

INTRODUCTION

Many meetings have been held by various Federal and State agencies

and local interest groups throughout the basin to discuss the water and

related resource problems in the area. The needs and desires of inter-

ested people have been expressed at these meetings. A considerable

anount of time, effort, and concern has already been expended to achieve
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at least a partial solution to the area's problems. However, as evi-

denced by the continued problems throughout the basini, it is necessary

to develop a fully coordinated overall water and related resource plan

to satisfy the existing and projected needs of the basin. The area II

Action Committee, in conjunction with the Watershed Districts, Soil

and Water Conservation Districts and County Boards, is currently in-

volved in the study and will establish the eventual priority for imple-

mentation of measures to solve the most severe problems in the study area.

LOCAL SPONSORS

Needs identified by the local people and the policy committee

(Type IV study) which represents local citizens are grouped into five

general priority categories:

1. Flood damage reduction.

2. Improved drainage on agricultural lands.

3. Erosion control.

4. Pollution abatement.

5. Recreation and fish and wildlife improvements and developments.

In recent years, consideration for the environment has become a

major objective in resource planning. Because of this concern for the

environment by a variety of citizens and groups, planners must explore

available alternatives that not only have economic benefits, but environ-

mental benefits as well.

Other concerns relate to changing public demands and emphasis

which are shifting toward programs that will provide for a quality

environment in which to live and grow. In developing new public pro-

grams, planners and legislators should consider these shifts in values.
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Although new programs are needed in several areas, details of these

programs are not worked out. The following concerned areas can be

mentioned:

1. Programs should be developed that will provide for greater

cost-sharing to individual landowners for the installation of

conservation practices that improve resources providing pub-

lic benefits. Special emphasis should be given to water

quality improvement. Existing programs could be modified

to provide for increased cost-sharing.

2. The Resource Conservation and Development program should be

expanded to cover more of the basin.

3. Programs are needeu that give more attention to the environ-

mental corridor concept and other nonstructural measures

for solving resource problems. Public acquisition of areaF

that are unique and provide environmental benefits should be

seriously considered.

4. Private land has a great potential for meeting fishing,

hunting, and other recreational demands. Programs that provide

incentives to open these areas to the public are needed.

5. The Minnesota Legislature created Chapter 83, Laws of 1976,

which authorizes various procedures that modify the public

waters and drainage laws of Minnesota. Of specific interest

is the authorization of a county-by-county inventory of water

basins and watercourses by the Department of Natural Resources

and counties, respectively, and the czeation of a State water

bank program identifying eligible wetlands and specifying

rights and obligations of the Commissioner of Natural Resources

and the landowner.

During the interim year between introduction of the bill and

its passage into law, 19 counties in the Minnesota River basin

participated on a pilot basis, with the DNR, on classifying

the public waters of their respective counties. To complete

the watercourse inventory, each county requested help from

its local SCS District Conservationist. The time spent on
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the inventory was paid for by the Type IV Minnesota River

Basin Study funds. The result of the effort enabled those

19 counties to test the details of the proposed law, gain

cooperation with the Department of Natural Resources and

offered them the opportunity to establish a county-State

management inventory of the public waters in each county.

Because the bill has been signed into law, the rest of the

counties in the State can begin inventory and classification

procedures. The results will be county maps showing all the

areas needing water permits, extended management authority over

the waters in each county, and compensation for certain areas

that are classified as public waters. The final step in estab-

lishing public waters iA a joint State-county public hearing.

REGIONAL AND STATE AGENCIES

The Southern Minnesota livers Basin Board has expressed desire for

the following improvements:

1. Accelerate the application of land treatment measures t8 crop-

land, pastureland, streambank, woodland, and urban construction

sites under provisions of Public Law 46.

2. Expand technical and financial assistance to help solve flood-

ing, drainage, sediment, and erosion problems within the study

area under provisions of Public Law 83-566 (such as at current

construction sites in the Canby Creek Watershed).

3. Expand technical and financial assistance to help install

eligible project measures to improve economic conditions of

local residents within Resource Conservation and Development

areas under provisions of Public Law 87-703. Examples of this

assistance are installation of grade control structures, carp

barriers, recreational improvements, and accelerated land

treatment.
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4. Provide an assortment of loans to individuals and groups for

resource conservation and environmental improvements. Needed

technical information relating to soil and water conservation

programs and recreation needs is available through Federal

Extension Service specialists.

5. Convert cropland to forest land where excessive erosion or

other problems dictate change of use under provision of the

cooperative State-Federal forestry programs. Also, select

and implement recreational areas through use of environmental

corridors and open-space areas.

6. Solve the flooding problems in the study area by installing

81 floodwater retarding structures and 10 miles of crossover

levees identified in the Type IV study report under provision

of Public Law 87-639.

7. Use soil survey information to determine land capability and

best use through land treatment investigations and policy

formulation for land use and taxing.

Other interested agencies have expressed the following needs:

1. The completion of soil surveys.

2. State cost-sharing with individuals for conservation measures.

3. Emphasis on the environmental corridor concept in development.

4. Expansion of the incentive program to open land for recreation.

5. Upstream runoff control using natural wetlands or small
impoundments.

6. Minimizing effects of increased drainage in degrading water
quality.

7. Comprehensive State plan for conservation of soil and water
resources.

8. Education in soil and water conservation practices.

9. State land use policies and coordination between State policy
and local action policy.
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10. Basin-wide monitoring for water data.

11. Coordination of soil conservation legislation with 208
planning for control of nonpoint source pollution.

12. Additional information about the relationship of trans-
portation to the overall economy and movement of goods.

13. Corrective programs to decrease roadside erosion.

SIGNIFICANT OPPOSITION

To date, there has been no significant opposition to the desired

improvements.

PLANNING PROCESS AND PROCEDURES

GENERAL

Formulation is used to develop a plan or plans which will provide

the best uses or combination of uses of water and related land resources

to meet the identified needs of the study area. However, as already

noted, the problems of the many subbasins and the main stem of the

Minnesota River are varied and extensive and some have been identified

in previous studies. Detailed implementation solutions to all of the

problems cannot be accomplished in an initial overall report. Resources,

problems, and alternative plans for the overall solutions will be devel-

oped and followed by detailed implementation plans for particular sub-

basins or other suitable subgroupings.

The following specific planning considerations will be used in the

formulation process:

a. Reduction of floodwater and sediment damage.

b. Improvement of drainage on agricultural lands.

c. Decreased erosion from proper land treatment and management.

d. Water quality management.

e. Recreation improvements.

f. Fish and wildlife habitat enhancement.
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The basin-wide comprehensive water and related land resource plan

was developed based on problems and needs identified by local, regional,

and State organizations and local people. The Southern Minnesota Rivers

Basin Commission coordinated the input and based the plan selection on

alternative proposals developed by the U.S. Depirtment of Agriculture.

The following sections establish general guidelines for conducting

the multiobjective planning process in level C feasibility investigations.

The guidelines are consistent with the planning requirements of the

Water Resources Council Principles and Standards and related planning

policies and regulations. The Principles and Standards require that

Federal and federally assisted water and related land planning consider

NED (national economic development) and EQ (environmental quality) as

equal objectives. Four specific activities will be undertaken during

the formulation process: problem identification, formulation of alterna-

tives, impact assessment, and evaluation.

PROBLEM IDENTIFICATION

In problem identification, the range of water and related land re-

source problems each study will address is determined. Planning objec-

tives are established to give direction to subsequent planning tasks.

Resource management problems and public concerns are identified and

analyzed to d~termine- the physical area to be studied; existing and

projected rescurce, conditions in the area are surveyed; and this in-

formation is synthesized into specific planning objectives. Activities

to be carried out in problem identification are shown in the following

table.
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Summary of problem identification activities
Activity Summary

Determine public concerns Identify:
1. Resource management issues.
2. Population growth.

3. Economic development.
4. Significant environmental (physical

and cultural) concerns.
5. Others (structural vs. managerial

measures, etc.)

Analyze resource management Determine relationship between public
problems concerns and different resource manage

ment activities.

No constraints on study with preestablished
resource development outputs.

Define study area Base definition on study authority and

public concerns, resource problems,
hydrologic boundaries, etc.

Describe base condition Use available local, regional, and state-
wide data; land use plans and projections;
etc.
Develop information on:

1. The resource base (economic, social,

natural, archeological, historical,
etc.).

2. The resiliency, sensitivity, and
importance of ecological, cultural,
and aesthetic elements of the study
area.

3. Existing and authorized resource
management systems.

4. Institutional base study.

Project future conditions Determine range of alternative futures.

Consider publics' views and compromise
conflicts among them.

Use OBERS (Office of Business, Economic
Research Service) data (if not, so discuss).

Assess sensitivity of all projections using
a supply/demand analysis as a minimum.

Establish "without" conditions.

Establish planning objectives Determine conditions or actions needed to
accomplish desired futures.

Screen objectives.

Identify objectives derived from issues,
constraints, and problems.

Determine timing and location (when and
where) of objectives.

Resolve conflicts or make trade-offs among

objectives.
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FORMULATION OF ALTERNATIVES

Alternatives to solve each of the problems described will be

identified, evaluated, and screened in Stage II, Development of Inter-

mediate Plans. Those alternatives remaining after the screening process

will be interfaced in Stage III, Development of Final Plans, to develop

a number of comprehensive implementable solutions. The selected plan

will be developed from these solutions.

Types of alternatives developed in the Type IV U.S. Department of

Agriculture study and their possible beneficial and adverse impacts are

shown in the following tables. A map showina 206 reservoir sites

evaluated in the Type IV study is on page 118. The map indicates only

the physical potential for storage in the basin. More intensive inves-

tigation will be made to verify topographic and geologic data before any

sites are considered for detailed planning.
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The plans which are initially formulated will be assessed and

evaluated. Plans which best address NED, EQ, and a mix of the two

will be identified. Candidates for NED plans are those which are

likely to maximize net economic benefits; candidates for EQ plans

are those that make the most significant contributions to preserving,

maintaining, restoring, or enhancing cultural and natural resources.

During subsequent iterations, candidate plans will be reformulated

to insure that the best NED., EQ, and mix plans are included in the

final array of alternatives. Designation and reformulation of

candidate plans require substantial professional analysis and judg-

ment and should reflect public preferences and desires. If appro-

priate, the plans should meet the 1983 water quality goals of Public

Law 92-500 which represent the minimum environmental standards con-

sistent with national policy. The NED and EQ plans are not intended

to establish a polar condition.' Because a plan that optimizes NED and

one that emphasizes EQ must still meet a range of specific evaluation

criteria, they could be similar or even the same plan. Where NED and

EQ plans are significantly different, other alternatives reflecting

significant trade-offs between them will be formulated so as not to

overlook the best overall plan. An essentially "nonstructural plan"

and a "no development plani" will be carried through the planning

process. Activities to be carried out in formulation of alternatives

are shown in the following table.
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Summary of plan formulation activities
Activity Summary

Identify management measures Consider technical vs. institutional
means and constraints.

Nonstructural means should be considered
equally.

Categorize applicable non- Examine conflicts among measures and
structural and structural complementariness of measures.
measures Examine contributions to many objectives

versus one objective.
Prepare statement of findings.

Develop plans Synthesize measures into plans.
Select measures and determine how well
they meet the identified objectives.

Identify conflicts and those objectives

not met.
Analyze remaining objectives as a basis

for identifying structural measures that
address a number of objectives.

Add structural measures that address
single objectives to complete the
system.

Develop the NED and EQ plans.
Consider possible no development
alternatives:
a. Maintain current land use.
b. Maintain bridge capacities and

road network.

Consider plans of others Consider plans of Federal, State, and
local governments and private
organizations.

IMPACT ASSESSMENT

Impact assessment is the identification, description, and, if

possible, measurement of the effects of the different alternative plans

on the base year condition. Consistent with the requirements of the

Principles and Standards, Section 102(2)(c) of the National Environ-

mental Policy Act, Council on Environmental Quality Guidelines and

Section 122 of the River and Harbor Act of 1970, impact assessment
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provides for analyzing the significant effects of each alternative.

These effects are the economic, social, historical, archeological,

or environmental consequences of an alternative that would likely have

a material bearing on the decision-making process. Impact assessment

requires forecasting where and when significant primary and higher

order effects could result from implementing a given alternative.

This determination requires analyzing and displaying monetary and

nonmonetary changes in an objective manner based on professional and

technical assessment of the resources. The absence of change or no

net change from the base condition could also be a significant impact

in certain instances and care must be taken to develop such information

during this task. Describing impacts does not reflect societal prefer-

ences; these preferences are determined through subsequent evaluation.

Activities to be carried out in impact assessment are shown in the

following table.

Summary of impact assessment activities
Activity Summary

Identify source of impacts Categorize whether impact is by the
measure itself, its inputs (natural
resources, energy, labor, etc.), or
its outputs (plan products).

Identify and trace impacts Perform cause-effect analysis.

Determine incidence of impacts. Identify:
1. Location - study area, OBERS area(s),

and/or the Nation.
2. Timing - prior to, during, or after

plan implementation or in long-term
future.

3. Duration - short- or long-term.
4. Reversibility.

Measure impacts Determine changes from the base condition.
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EVALUATION

Evaluation is the analysis of each plan's impacts compared with

the "without condition" and other plans. Whereas impacts are identified

through an objective undertaking largely on professional analysis, eval-

uation determines the subjective value of these changes. This determina-

tion is accomplished by conducting "with" and "without" analyses of the

alternative plans. The process begins by establishing the contributions

of each alternative to the planning objectives and the NED, EQ, regional

development, and social well-being accounts of the Principles and

Standards. The response of the alternatives to specified evaluation

criteria will be determined. From this information, judgments will be

made concerning the beneficial and adverse nature of the contributions

of an alternative to establish its overall desirability. The first

three activities listed below provide more explicit information on per-

forming this aspect of evaluation. The relative merits of each remain-

ing alternative in comparison with the other remaining alternatives will

then be established. By so doing, evaluation will reveal information

which will be incorporated in succeeding iterations to achieve more

fully beneficial contributions while reducing adverse contributions.

Activities to be carried out in evaluation are shown in the following

table.
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Summary of evaluation activities
Activity Summary

Categorize impacts Compare impacts with planning objectives
to identify any relationships.

Identify actual or potential beneficial

or adverse contributions:
1. Actual - will occur under the

auspices of a governmental

agency or the normal working of
the economic system.

2. Potential - requires action by a

different agency or entity.
Determine contributions to national
accounts:
1. Identify and note uncertainties.
2. Note who or what gains or loses.
3. Identify location, time, and

duration.
4. Identify unintended contributions,

reformulate if significantly
adverse.

Identify NED and EQ plans System of accounts.

Determine national interest 1. Total economic and environmental
benefits of plans.

2. Total economic and environmental
costs of plans.

3. Compare benefits and costs.

Apply oth2r specified evaluation Acceptability by affected publics.
criteria Certainty that planning oblectives

are met.
Completeness - whether all actions needed
for full attainment have been
incorporated.

Effectiveness - technical performance and
contribution to objectives.
Efficiency - least cost performance.
Fquity - fair distribution of advantages

and disadvantages by family income classes.
Benefit-cost ratio.
Planning space - relevancy of geographic
area encompassed by plan.

Reversibility - is return to base condition
possible if unusual future conditions so
warrant?
Stability - what range of alternative
futures can he accommodated?

123



Summary of evaluation activities (cont)
Activity Summary

Perform trade-off analysis Compare monetary and nonmonetary units,
data, and qualitative information.

Trade-offs must reflect public prefer-

ences, Stats ind national interests
and constraints.

Specify basis for next Base on trade-off analysis.
iteration Increase beneficial and reduce adverse

contributions.
Maximize actual contributions and reduce
uncertainty.
Identify mitigation measures for unavoid-
able adverse impacts.

Consider mitigation based on Federal
initiative.

REPORT DEVELOPMENT

GENE FAL

The interim feasibility investigations and the overall basin study

will be conducted in three stages.

STAGE I - DEVELOPMENT OF A PLAN OF STUDY

During this stage, principal emphasis will be on the identification

of resource management problems and concerns in the study area. Because

of the introductory nature of the planning process in this stage, the

effort will generally involve analyzing a wide range of available data

that may be more qualitative than quantitative. The general purpose

of this stage is to make an initial analysis of water and related land

resource management problems and how they may be solved. The product

will be plan of study (POS) document describing the scope of the interim

study and the broad management actions necessary to carry it out.
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STAGE I - PREPARATION OF A PRELIMINARY FEASIBILITY REPORT

The preliminary feasibility investigation will be an assessment

of water and related land resource problems, needs, concerns, and

potential solutions identified in the plan of study. The preliminary

feasibility report will formulate an array of alternative plans,

identify impacts, and determine the advisability of proceeding with

more detailed studies. The report will be based on review and evaluation

of availible data and limited field and office studies. All studies

and data requirements for more detailed investigations will be identified

during this stage. Problems and needs to be investigated in a preliminary

manner during this stage of study include flooding, inadequate drainage

of cropland, erosion and sedimentaion, and water quality. The investi-

gation will consider beneficial and adverse impacts of alternatives on

recreaticn, fish and wildlife, and other environmental features peculiar

to the subbasins.

STAGE III - FEASIBILITY REPORT

The feasibility report will analyze differences among alternatives

and the corresponding effects of trade-offs between the national economic

development and environmental quality objectives. Major study efforts

will invclve collection and evaluation of required data, a system of

accounts display, and formulation of the optimum scale of development.

If feasible solutions for problems of the subbasins as well as

the overall basin are identified in the preliminary feasibility studies,

the feasibility report will specifically identify the measures which

appear tc best solve the problems. Recommendations will be made in the

report that these measures be included as part of the selected subbasin

plan. The draft teasibility report and draft environmental impact state-

ment will be coordinated with agencies and other publics. Authorization,

advance planning, and funding by Congress are necessary before any of

the measures recommended in the feasibiliLy report can be developed.
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INSTITUTIONAL ANALYSIS

An institutional analysis identifies institutions directly or

indirectly related to water resources planning and management. Their

potential role in the planning process or capability to implement

alternati-es is assessed.

Many Federal, State, and local agencies and other groups were

contacted during the Type IV study by the SCS. The specific roles

and responsibilities of each of these agencies were not clearly detined,

nor is it certain that all parties affected by the study were identified.

An institutional analysis to resolve this uncertainty and better define

institutional coordination will be undertaken during stage II of this

study. The agencies and groups listed in the following table partici-

pated in collection and assembly of data for the Type IV report.

Agencies or groups participating in data collection, Type IV study

Level Agency or group

Federal U.S. Department of Agriculture
Soil Conservation Service
Economic Research Service
Agricultural Extension Service
Forest Service
Farmers Home Administration
Agricultural Stabilization and
Conservation Service

U.S. Department of the Interior
Heritage Conservation and Recreation
Service
Eisb and Wildlife Service
Geological Survey

U.S. Department of Defense
Corps of Engineers

State Minnesota Water Planning Board
Departments of Natural Resources -

South Dakota, Iowa, and Minnesota

Minnesota Pollution Control Agency
Minnesota Department of Economic

Development
Minnesota State Planning Agency
Minnesota Historical Society
Minnesota Soil and Water Conserva-
tion Board

Local Soil and Water Conservation Districts

University of Minnesota
County government officials
Local residents and citizens committee
Water Resources Board
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The Corps of Engineers and Fish and Wildlife Service have a coordi-

nation agreement which applies to this study. Regional representatives

of the Fish and Wildlife Service have been asked to participate in the

study and furnish data and assistance as appropriate during the study.

The service's planning aid letter concerning fish and wildlife resources

in the study area is in appendix B. During Stages II and III, the Fish

and Wildlife Service will:

1. Analyze study alternatives and proposals affecting fish and

wildlife resources.

2. Determine the probable effects of potential projects on fish
and wildlife resources and associated habitats.

3. Recommend measures to prevent or reduce damages to and

improve conditions for fish and wildlife.

4. Participate in public meetings and workshops.

STUDY MANAGEMENT

INTRODUCTION

Management procedures have been defined which will serve as a

guide for conducting the study. The Department of Agriculture and

Corps of Engineers will coordinate all planning activities under the

direction of the Minnesota State Conservationist (Soil Conservation

Service) and the District Engineer (St. Paul District, U.S. Army Corps

of Engineers). Day-to-day responsibility for the study rests with the

Staff Leader, River Basin and Watershed Planning Section (Soil Con-

servation Service, U.S. Department of Agriculture) and the Chief,

General Investigations Section, Planning Branch (St. Paul District).

DIVISION OF STUDY RESPONSIBILITY

Study management was defined during preparation of the plan of study.

The investigation is managed by cochairpersons from the SCS and Corps.

Work groups composed of technical representatives from both agencies and

other Federal and State agencies handle the technical study efforts.

The following table illustrates how work group leadership and support

functions are divided between the SCS and Corps.
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Division of study responsibility
Work group Lead agency Support agency

Public Involvement SCS/Corps

Planning and Study Management SCS/Corps

Hydrology and Hydraulics SCS Corps

Engineering (2)Cors CS

Erosion and Sedimentation SCS Corns

Economics SCS Coro4

Environmental (3)  SCS Corpc

Water Quality Corps SCS

(1) Includes the study cochairpersons and all other work group
chairpersons.

(2) Includes geology and foundations investigations, embankment-levee
design, other design, real estate, and cost estimates.

(3) Includes biological resources, cultural resources, recreation
resources, and social analysis subgroups.

The study cochairpersons, in consultation with discipline super-

visors from the lead agencies, assigned these leadership and support

responsibilitie3. The assignments were reviewed by the study advisory

committee. Previous study area involvement (for example, SCS hydrology

work for the Type IV study) and recognized scope of expertise (for

example, Corps large dam design and dam safety program) helped determine

the initial assignment of responsibility. Some modifications to the

division of responsibility could be made as a result of funding levpei ,

firectives from higher authorities, or changes in study ohjectives

agreed to by all study participants.

SOUTHERN MINNESOTA RIVERS BASIN BOARD (SMRBB)

The purpose and intent of this board as stated in Minnesota Statutes,

Chapter 114A, are as follows:
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"14A.03 Purpose and Intent. Subdivision 1. The southern

Minnesota rivers basin board is hereby established to serve as

the regional organization for guiding the creation and implementa-

tion of a comprehensive environmental conservation and development

plan for the basin. All state departments and agencies are

hereby directed to cooperate with the board, and to assist it

in the performance of its duties. In cooperation with all

federal agencies, including but not limited to the United States

departments of agriculture and interior and the corps of engineers,

all state agencies, departments, and commissions, including but

not limited to the department of natural resources, Minnesota

geological survey, water resources board, state planning agency,

department of transportation, soil and water conservation board,

pollution control agency, department of economic development,

department of agriculture and the institute of agriculture

of the University of Minnesota, and local governments and

citizens within the basin, the board shall initiate, coordinate

and prepare its overall comprehensive environmental conservation

and development plan. The Minnesota soil and water conservation

board and local soil and water conservation districts and water-

shed districts within the basin shall provide technical assist-

ance to the board in the creation and implementation of the

plan. Upon the request of the board, the governor or the

legislature may require any other department or agency of the

state to furnish assistance, technical or otherwise, to the

board in the performance of its duties or in the exercise of

its powers authorized by law. The plan may include, but is not

limited to, planning for the following purposes:

(1) Control or alleviation of damages by flood waters;

(2) Improvement of stream channels for handling of

surface waters, navigation, and any other public purposes;

(3) Reclaiming or filling of wet and overflowed lands;
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(4) Regulating the flow of streams and conserving the waters

thereof;

(5) Diverting or changing watercourses in whole or in part;

(6) Providing and maintaining water quality and supply for

municipal, domestic, industrial, recreational, agricultural,

aesthetic, wildlife, fishery, or other public use;

(7) Providing for sanitation and public health and regulating

uses of streams, ditches, or watercourses for the purpose of

disposing of waste and maintaining water quality;

(8) Repair, improvement, relocation, modification, con-

solidation, or abandonment in whole or in part of previously estab-

lished public drainage systems within the territory;

(9) Imposition of prevention or remedial measures for the

control or alleviation of land and soil erosion and siltation of

watercourses, or bodies of water affected thereby;

(10) Regulation of improvements and land development by

abutting landowners of the beds, banks, and shores of lakes,

streams, watercourses and marshes by permit or otherwise in order

to preserve the same for beneficial use; such regulation to be in

accordance with state department of natural resource standards and

criteria;

(11) Regulation of construction of improvements on and

prevention of encroachments in the flood plains of the rivers,

and the lakes, marshes and streams of the basin; such regula-

tion to be in accordance with state department of natural

resources standards and criteria.

Subd. 2. Implementation of plan. U1pon reviewing and

approving the overall comprehensive environmental conserva-

tion and development plan for the basin, the board shall be

the coordinating agency for the implementation of the plan

and it may designate and request any local unit of government,

including but not limited to counties, cities, soil and
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water conservation districts and watershed districts, to

initiate, implement and carry out any phase, project or

improvement provided for in the board's plan. The board

may engage in public education programs."

The Southern Minnesota Rivers Basin Board will continue to work

toward implementation of flood control measures in the study area accord-

ing to recommendations in the Type IV study. It established an ad-

visory committee with the following policy-level representation:

Mr. Arnold Onstad, Chairperson, Southern Minnesota Rivers

Basin Board

Mr. George Bekeris, Area Manager, Fish and Wildlife Service

Colonel Forrest T. Gay, III, District Engineer, St. Paul
District, Corps of Engineers

Mr. Tom Kalitowski, Chairperson, Minnesota Water Planning Board

Mr. Harry Major, Scate Conservationist, SCS

Mr. Willard Pearson, Chairperson, Area II Action Committee

ADVISORY C OWMITTEE

The advisory committee facilitates communication and transfer of

information to the agencies and persons interested in the study. It

insures that various concerns of the study are given an open forum for

expression and establishes work groups comprising technical repre-

sentatives from Federal and State agencies, assesses work products, and

provides support or redirection.

The committee is an innovative approach that assures that inter-

ested agencies and groups will be continuously informed during planning.

In this way, they can guide the process.
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CITIZENS ADVISORY COMMITTEES

Two citizens committees have been formed. The Policy Committee

was established by the Southern Minnesota Rivers Basin Board to provide

local input and guidance for investigations in the study area. It

has broad membership in the area.

The Action Committee, recently incorporated as the Area II Minnesota

River Basin Projects Incorporated, has five voting members - one from

each subbasin in the study area. This committee is a citizens advisory

committee for a 10-county area with emphasis on implementation of

recommendations of the Type IV study. South Dakota has one nonvoting mem-

ber. Efforts are being made to upgrade this to full voting representation.

COORDINATION AND STUDY MONITORING

The principal study coordinator and monitor is the advisory committee.

This function is performed through interaction with SCS and the Corps

as investigators, the Southern Minnesota Rivers Basin Board as overall

coordinator oi the Minnesota River basin studies, and the Area II Action

Committee as the principal local group at the present time in the public

involvement program. This function will expand as the study progresses.

The need for detailed information on economic, environmental, and social

impacts of alternative plans will continue to include more local in-

dividuals and interest groups in the planning process. Letters documenting

interagency coordination, interest, and concerns are included in appen-

dix A.

PUBLIC INVOLVEMENT PROGRAM

GENERAL

Although the Soil Corservation Service and Corps of Engineers share

responsibility for the study, close liaison will be maintained with

Federal, State, and local agencies and local interests to insure devel-

opment of a complete and factual study.
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OBJECTIVES

Public participation in study planning provides timely information

and assurance that alternatives will, to the extent possible, be re-

sponsive to public needs and preferences. The Federal participants will

evaluate the engineering aspects and weigh the environmental, economic,

and social impacts of the alternatives. The public will participate

in establishing criteria to screen values among alternatives. Elected

officials retain the major decision-making authority in the trade-off

analysis in the selection of a plan.

IDENTIFICATION OF PUBLICS

The publics are individuals, agencies, and other groups that may

be decision-makers or those to whom the people look for guidance in the

solving of problems. These representatives balance the needs and

preferences of constituents and other technical and political groups

which influence plan selection.

AGENCY AND GROUP RESPONSIBILITIES

A public involvement program helps to bring out all issues concern-

ing a particular study and insures that these issues are given full

consideration. To a large extent, this purpose can be accomplished by

directing public involvement efforts to a limited, organized segment

of the public - interest groups, relevant government agencies and

officials at all levels, key citizens (sometimes referred to community

influentials), and individual citizens who would experience significant

impacts from any of the alternatives considered. Initially, this group

is likely to be small, because only a limited number of people are

interested in relatively general discussions of planning objectives,

problems, and potential solutions. As alternatives become better defined

and their impacts known, more people will become interested because they

can see how they will be affected. The key is to identify these groups

and individuals early in the study so that they can be involved from

the start.
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One of the best means for providing public involvement is through

a citizens participation committee composed of a uniform cross section

of individuals from the study area representing civic and conservation

groups; residential, business, commercial, and other interests from the

urban community; agricultural interests; members of the academic

community; members of professional groups; and representatives of the

various political subdivisions involved (cities, townships, and counties).

A manageable committee would be composed of about 10 to 15 members.

The Corps of Engineers, SCS, and other interested Federal and

State interests would serve as technical advisors to the committee. In-

volvement of the SCS field staff (area and district conservationists)

will be extremely important.

The functions of the committee are to:

1. Provide valuable assistance in keeping the public fully
informed about study status and progress.

2. Solicit from all concerned interests their opinions and views
regarding possible solutions.

3. Provide a definite contribution in assessing impacts on the
existing resources, evaluating all alternatives and selecting
the best plan.

4. Hold meetings open to the public and disseminate pertinent
information discussed at the meetings through the news media.

5. Adopt a position paper summarizing its activities and covering
any proposals they agree should be taken into account in the
decision-making and subsequent planning phases.

This connittee could be formed by the Southern Minnesota Rivers

Basin Board. The Area II Policy Committee served in a similar manner during

the Type IV Study. The committee functions as explained above would be

advisory but also decision-making in being a forum for expression of

both proponent and opponent concerns of area interest groups, weighing

the concerns and other facts, and recommending action to best meet the

needs of the publics.
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To complement the public involvement centered at the local level

will be a defined institutional arrangement for decision-making and

advice from the regional, State, and Federal level to the Governors

of Minnesota and South Dakota. The regional level could be represented

by the Southern Minnesota Rivers Basin Board and the East South Dakota

Conservancy District. The coordination assignment at all levels would

be specific in distinguishing between decision-makers in public in-

volvement and the ongoing technical input from the State, regional, and

Federal agencies during the study.

MEETINGS

The citizens participation committee meetings are open to the

public. The meeting formats may be workshop oriented particularly

when requesting views on criteria for forming and screening alterna-

tives. The committee will host and arrange for meetings as needed to

keep represented bodies and groups informed on study alternatives and

status and to give input to the study; for example, suggestions on

additional alternatives for the study. Sufficient notice of the meetings

will give all interest groups the opportunity to be a part of the

planning process.

Specific meetings will be scheduled to correspond with the need to

review study products as described below.

1. A meeting will be held to review the plan of study and establish
criteria to make value judgments among alternatives.

2. At the completion of preliminary feasibility studies when
alternative solutions are known but before a plan has been
tentatively selected, a midstudy public meeting will be held.
Major purposes of this meeting are to present the results of
preliminary studies including the advantages and disadvantages
of the various alternatives to the extent that such information
has been developed and to further develop public views and
desires, particularly as they relate to the various alternatives.

3. A late stage public meeting will be held after detailed studies
and before report completion. Findings of the detailed studies,
including the rationale for any proposed solution, and the
tentative recommendations will be presented. This meeting will
insure that any plan presented would be acceptable.
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Thie approximate calendar schedule for the public meetings is shown on

the sequence diagram (see page 174). Notices for the public meetings

will be distributed to interested Federal, State, regional, and local

agencies, institutions and groups about 1 month before each meeting..

ACTIVITIES

The initial coordination meeting for the joint study effort took

place in July 1975 at St. Paul. The meeting was attended by representa-

tives from the SCS, Minnesota Department. of Natural Resources, Area II

Action Committee, and Corps of Engineers. Representatives from the

congressional delegations also attended the meeting. Discussion centered

on the complex flooding problems in the study area and resulted in a

recommendation by the participants to request authorization for a joint

SCS-Corps implementation study under Public Law 87-639. The study was

authorized by the Committee on Public Works and Transportation of the

House of Representatives in December 1975.

Following the initial meeting and the subsequent study authorization,

a number of coordination meetings were held during 1976 and 1977. The

SCS and Corps were funded to begin the study in October 1977 (fiscal

'ear 1978).

The Southern Minnesota Rivers Basin Bcird recognized that the

study ind any subsequent implementation would bu successful if the

Federal, State, and local agencies and the concerned citizens cooperated

and agreed on the course of the study. For this reason, the board formed

an advisory committee for the study with the following membership:

Area II Action Committee, Minnesota Water Planning Board, SCS, Corps,

and Fish and Wildlife Service. It will be chaired by the Southern

Minnesota Rivers Basin Board. The first meeting of the advisory committee

was held on 9 December 1977. The second meeting of the advisory committee

was held 7 April 1978. The preliminary draft plan of study was presented

and distributed for review and comment.
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A bus tour of the study area was conducted by local sponsors on

25 through 27 April 1978. Representatives of local, State, and Federal

agencies from Minnesota and South Dakota were invited.

A joint SCS-Corps meeting with the South Dakota Natural Resources

Subcabinet took place on 3 May 1978 at Pierre, South Dakota. An

orientation presentation was made by the study cochairperson. A pre-

sentation on the study was made to a joint Minnesota-South Dakota

SCS Area Conservationist's meeting 23 May 1978.

Soil Conservation Service Washington office and Technical Service

Center personnel i - with study participants to review overall study

direction and the preliminary draft plan of study on 30 May-2 June

1978. A joint meeting was held with personnel from the Corps St. Paul

and North Central Division offices on 1 June 1978.

The third meeting of the advisory coilnittee was held on 9 June

1978. Comments received on the preliminary draft plan of study were

reviewed.

The advisory committee conducted a public orientation meeting at

the Ramada Inn at Marshall on 26 July 1978. A second tour of the study

area sponsored by the advisory committee and assisted by local sponsors

was conducted on 27 July 1978.

This draft plan of study will be coordinated with local, State,

and Federal agencies during October 1978.
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DETAILED STUDIES, WORK SCHEDULE AND COST

STUDIES REQUIRED

General

Water and related land resource problems, needs, and p()tetniLd

solutions have been identified in this plan of study. Various types

of studies will be undertaken to assure continual accuracy and coiflct .-

ness of investigations. The total study effort is divided into eight

major work groups - public involvement; planning and study managenient;

hydrology and hydraulics; engineering; erosion and sedimentation;

economics; environmental; and water quality. A description ut wolk t(

be done and a listing of the major work items, time sequence, produ,:ts,

and personnel requirements are shown for each work group.

Plan Selection and Formulation

A final water and land resources management plan will be selected

and the optimum scale of project development will be formulated based

on four factors: national economic efficiency, environmental quality,

regional development, and social well-being. The factors are referenced

in Federal Register, Volume 38, No. 174, Part III, 10 September 1973,

which gave notice of Principles and Standards for planning water and re-

lated land resources effective 25 October 1973.

Planning and Study Management

Planning studies will assess the flood and related water and land

resource problems of the study area. Alternative solutions will be

investigated for solving these problems. Current formulation criteria

and policies will be used to evaluate the development of alternative plans
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incorporating both nonstructural and structural measures as appropriate.

Analysis of alternatives and impacts of trade-offs among national eco-

nomic development, environmental quality, and social well-being will

be assessed in selection of the best solution. The major study effort

will be to select a final plan that best meets overall area resource

needs and formulate the optimum scale of project development. As an

integral part of the planning effort, coordination will be maintained

with the interested publics throughout all stages of the study. Report

preparation and development will be a specific responsibility of this

work group. The study will be conducted in accordance with all

applicable legislation, rules and regulations, guidelines, and execu-

tive orders for land and water resource planning.

Study management will involve managing the overall study effort

to insure the conduct and timely completion of the study. The following

are management tasks:

1. Monitor study progress to insure adherence to the schedule.

2. Program funds needed to accomplish the study and monitor the
spending of funds.

3. Make arrangements for administrative support.

4. Select and negotiate with consultants for technical assistance
to be accomplished under contract.

5. Coordinate with other Federal, State, and local offices.

6. Review all study products to insure their quality and con-

formance with criteria and guidance set forth by iigulations.

7. Prepare correspondence and routine documents.

8. Prepare interim and final reports and appendixes.

The following table presents a schedule of planning and study

management tasks.
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Hydrology and Hydraulics

Hydrology and hydraulic studies will be performed to further

define the problems and needs in the subbasins. Studies of the exist-

ing problems and needs will involve a quantitative analysis of:

1. Area flooded for a range of flood frequencies.

2. Roads and bridges subject to flood damage.

3. Areas subject to streambank erosion and floodplain scour.

4. Flow characteristics of streams including peak flows by
frequency, water yield, and flow duration data.

Hydrology and hydraulic studies will also provide primary data

for the formulation of structural and nonstructural alternatives and

evaluation of their impacts. These studies will include:

1. An inventory of potential reservoir sites including the
proportioning of dam embankments and spillways that are
found to be physically feasible.

2. An inventory of stream reaches where channel capacity is
limited and channel improvement and/or levees may be feasible
including the preliminary hydraulic design of possible channel
modifications and/or levees in these reaches.

3. An analysis of the water yield and flow characteristics of
streams to evaluate the potential for recreation and fish
and wildlife enhancement at potential reservoir sites.

4. A display of the extent of nonstructural alternatives such
as environmental corridors and/or other changed land use
plans.

5. An evaluation of the physical impact of alternatives on
area flooded, roads and bridges, floodplain scour areas,
and the flow characteristics of streams.

Specific hydrologic and hydraulic studies to assist in defining the

problems in the subbasins and provide data for plan formulation and

the analysis of plan impacts are listed below. The product resulting

from these studies and an indication of the magnitude of each study is

also included.
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1. A study to delineate area flooded for any given frequency
of flood in the major damage areas including crossover flow
areas. Delineation will be made for existing conditions
for structural and nonstructural alternatives. The delinea-
tions will be made initially on 500-foot per inch topographic
maps with the capability of display at other scales and on
photomosaics. Floodplain delineation will encompass an
area of 450-550 square miles.

2. A study to determine the elevation-discharge-area flooded and
discharge-frequency in each major damage reach for existing
conditions and for alternatives. Studies will include
determination of the frequency at which damages begin in each
reach. Elevation-discharge-area flooded values will be
provided in tabular form for 250-300 reaches. Water surface

profile drawings will be made for selected flood frequencies.

3. The hydrologic and hydraulic design of structural works includ-
ing dam spillways and outlet works, channel and levee works,
and all appurtenant structures such as culverts, bridges, and
grade mobilization structures. Operation plans will be devel-

oped for dams with gated spillways. Hydraulic designs will
be performed for 70-90 dams, 200-300 miles of channel work,
10-30-miles of levees, and numerous appurtenant structures.

4. A determination of channel and floodplain velocities including
a display of reaches that may be subject to streambank erosion
and floodplain scour.

5. A determination of water yield and flow characteristics of
streams. Statistical analyses will be made for 20-25
stream gages. Water budget studies will be performed to
evaluate water-based recreation potential in 10-20 reservoirs.

Following is a description of the methods to be used in carrying out

the studies. A hydrologic computer model will be developed using estab-

lished modeling techniques of the Corps and SCS. The model will be

capable of developing synthesized runoff hydrographs and combining and

routing hydrographs through the reservoirs and stream reaches of the

subbasins, including the capability of dividing hydrographs at locations

of crossover flow between watersheds and subbasins. The model will be

capable of predicting discharge-frequency at any desired point in the

subbasins for present conditions and for any alternative. The model
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will be tested and verified by comparing derived hvdrographs with

observed hydrographs at existing recording stream gages in the water-

shed and by comparing derived peak discharges with statistical

analysis of all stream gage data in the region. The statistical

analyses will be carried out according to U.S. Water Resources Council

Bulletin 17A, "Guidelines for Determining Flood Flow Frequency."

The Corps HEC-I, HEC-5, and SSARR and SCS TR-20 hydrologic models

will be considered for use. The five subbasin area of 4,353 square

miles will be divided into 800-1,000 subwatersheds to develop hydro-

graphs and flood routing.

A water surface profile computer model will be developed for the

five rivers and all tributary reaches expected to benefit from alterna-

tives. The profiles will be developed for a range of flood frequencies

for existing and alternative conditions. Existing condition profiles

will be calibrated from available historical flood high-water marks and

profiles. The profile model will establish:

1. Elevation-discharge-end area values for use in flood routing.

2. Elevation-discharge-area flooded values for use in the
tabulation and delineation of flooded area.

3. Channel and floodplain velocities for use in flood routing
and for determining reaches subject to streambank erosion
and areas of floodplain scour.

4. Existing bank-full capacities for use in establishing structure

release rates and reservoir operation.

5. Tail water elevations for design of structure outlet works.

6. Channel dimensions and levee heights for alternatives.

The Corps HEC-2 or the SCS WSP-2 water surface profile model will

be used. The water surface profile model will involve an estimated

1,200-1,400 miles of floodplain, 6,000-7,000 valley cross sections, and

800-1,000 bridges and culverts. Valley cross-section coordinates will be

developed by scaling from 200-foot per inch topographic maps with a

basic contour interval of 4 feet and 2-foot interpolated contours and

spot elevations in flat areas. Channel cross sections and bridge and

culvert data will be obtained by field surveys.
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The hydrologic and hydraulic design of floodwater retarding

structures will be accomplished using the SCS DAMS-2 computer program

and applicable Corps programs. All designs will meet the appropriate

safety standards according to the hazard classification of the structure.

The design discharge for channels, levees, and appurtenances will

be based on the hydrologic model. Hydraulic design will be accomplished

using the water surface profile computer program.

The following table presents a schedule of hydrology and

hydraulics studies.
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Engineering

The types of engineering studies that will be performed include

geology, foundations, embankment-levee design, other design and cost

estimates, and real estate. All of the studies undertaken will be accom-

plished using appropriate engineering standards, regulations, and

guidelines.

Foundations. - The geotechnical investigation will be done in enough

detail to permit selection of the most favorable project sites, determine

the general type of structure best suited to the site conditions, and

ascertain the costs of development.

The foundation investigation work will include a thorough search

of existing soils and geology data; field mapping of exposed cuts, out-

crops, and channel banks; a reconnaissance trip to establish site selection

and alignment; the taking of soil and rock borings; laboratory testing

of representative samples to establish design parameters; and investiga-

tion of borrow sources for major construction materials. These investi-

gations will be of sufficient scope to support the proposed design, cost

estimates, conclusions, and recommendations that relate to soils and

geology.

Channel design would include riprap if necessary. Final design of

the riprap would determine gradation, thickness, size and extent, and

other erosion or scour preventive features. These designs would conform

to current methods and criteria.

Reservoir and levee embankments would be designed to be safe

against overtopping from the design flood and under extremes of operation.

Embankments would not be designed to impose excessive stresses on founda-

tion materials. They would have slopes that are stable under all condi-

tions of impoundment operations. Seepage through their foundations and

abutments would be controlled as necessary. Final design would conform

'o current design criteria.
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All pertinent foundation, geologic, and survey information will

be summarized in the final report. Detailed supporting data will appear

in an appendix.

Layout, Structural Design, and Cost Estimates. - Embankments would be

laid out on detailed topographic maps and typical sections would be

prepared. Embankment quantities would then be computed. Outlet works

would be laid out in plan sections. Preliminary structural designs

would be undertaken as needed. They would be in accordance

with appropriate criteria and guidelines. Structural quantities would

be computed. Charts, illustrations, and plates would be prepared in

accordance with drafting standards. Right-of-way requirements would

be determined from layout of structures and embankments.

First costs for design features, including appropriate allowances

for advance engineering, design, and contingencies, would be estimated

in detail. Estimates of first costs would reflect prevailing price

levels for similar work in the area. Annual costs, including appro-

priate allowances for operation, maintenance, and scheduled replacement

of major project features, would be estimated ba3ed on the current

interest rate.

The cost estimate and construction schedule for the selected plan

will be summarized in the final report. Detailed supporting data will

appear in an appendix.

Real Estate. - Real estate studies will be conducted using accepted

policies and guidelines. Right-of-way and land ownership requirements

in the floodplain would reflect costs of permanent and temporary ease-

ments, acquisition costs, relocation costs, land required for recreation

and mitigation, severance payments, and other damages. These studies

would be accomplished only in enough detail to indicate a gross appraisal.

The following table presents a summary of required engineering studies.
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Erosion and Sedimentation

Stue'es will be undertaken to evaluate sedimentation and erosion concerns

in the study area. The Minnesota SCS State resource conservationist will

head up the work group. The work group will consist of representatives

from soil and water conservation districts, the SCS area conservationists,

and others as needed.

Available data from sources such as the Conservation Needs Inventory,

iype IV river basin report, 208 Non-Point Sources of Pollution Inventory,

and Resource Conservation Act will be used to the maximum extent possible.

Major work items include inventorying existing land use, determining

level of land treatment applied, locating critical sediment producing areas,

developing alternative land treatment programs, integrating resource data

into other work groups, and contributing to the formulation and evaluation

planning process.

Protection and management measures, including all types of conservation

treatment and practices, are a basic need in the conservation, development,

and use of land and water resources. The following factors will be eval-

uated to determine the need or lack of need for accelerated application

of land treatment in the study area:

I. The extent and location of critically eroding areas.

2. The extent and location of land needing treatment and the type of

practices that, to an important degree, will reduce erosion and

sediment, control runoff, conserve water, enhance fish and

wildlife habitat, or improve water quality.

3. The acreage of land adequately protected and the kind and extent

of land treatment now on the land that is meeting conservation

needs.

4. The number and locatinn of active cooperators and acres they

control.
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5. T1u number, acreage, and location of conservation plans where

land treatment is already applied or in the process of being

applied.

6. The extent and location of adequate soil surveys and other

inventory data.

7. The ability of other ongoing progriins to satisfy land treat-

ment needs during the project installation period.

8. The extent to which local sponsors and landowners are willing

to commit their resources to installing land treatment.

9. Work load estimates for additional soil surveys and planning,

application, and maintenance of land treatment tc meet land

treatment goals during the project installation period.

10. Operations schedule, developed in keeping with other multi-

year plans, for meeting land treatment goals.

11. Estimates of the cost of technical and financial assistance

for planning, application, and maintenance of land treatment

in the plan.

SCS policy in Minnesota requires that 50 percent of the land area

upstream from a potential SCS reservoir site be adequately protected be-

fore the reservoir is built. Policy in South DaKota requires a higher

level of pro~e.tion. While SCS policy is not a constraint for possible

Corps reservoirs, the Corps supports the conc,.ot that land treatment

should he applied to the extent practicable with emphasis on critical

areas that contribute sediment to any proposed structures or contribute

to solving identified NED or EQ needs.

The following table is a schedule of Erosion and Sedimentation Work

(;roiip activities.
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Economic

The Economic Work Group will perform all economic analyses related

to the study. Included is a basin-wide study of existing and future

without project demographic, economic, and agricultural conditions.

The work group will provide the economic input needed for formulation

of the NED plan and determine the feasibility of individual alternatives.

The economic evaluation will be based on interviews with about

5 percent of the floodplain farmers and other technical personnel.

Interviews will be directed toward correlating the damage area and

frequency of flooding determined by hydrologists, determining produc-

tion costs, estimating land use and crop rotations, and documenting

other agricultural damages to help develop damage factors. Upland

farmers will be interviewed to help determine flood-free yields and

cropping patterns. Local and State officials will be contacted to

help determine damages to roads, bridges, and utilities.

Benefits from reducing flood damages will be determined using

approved procedures. A stage-area-frequency procedure appears best

suited to upstream areas; a duration-area-frequency procedure appears

appropriate for downstream areas. ECON II will )e used where possible

in the upstream watersheds. Final determination on procedures will

be made after the economist and hydrologist have more extensively

examined the damage areas.

Soil scientists and district conservationists in each county

will be consulted with to determine the economic benefits derived from

cropland enhancement. The economist will determine floodplain land

use for with and without project conditions and supply this information

to other disciplines as needed.
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The economist will:

1. Help the recreation specialist formulate and evaluate

recreation plans for any structures that have recreation

potential.

2. Assist the soil conservationist in developing land treatment

needs and costs.

3. Participate in public meetings and provide assistance to

the local sponsors in making decisions relating to the NED

components of the alternatives.

The following table summarizes the economics work needed for the

study.
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Schedule of economic studies
Estimated time in m.-davs

Respon- Start- Com- Sail Conserva-
sible ing pletion tion Corps of

I ode ,ork item agency date date Product Service Engineers Tol

1. Problei Identification

v i I inc-ate benefit area SCS/ oct 78 Nov 78 Map 20 10
)t f i,. prep~trat ion Corps
-l- t sariple arei SCSI Oct 78 Nov 78 15 5

Corps
'iaps ind other items SCS / Oct 78 Nov 78 8 2
9'Oed'd Corps

.I, ,00, SC' Oct 78 Nov 78 8 2
re,"-!v Corps

<' t tion
i ni r naissance SCS Oct 78 Feb 7q Tables, ,arratlive 1O 1
',i, ! interview- SCSI Nov 78 Dec 78 Tables 40 20 6('

Corps
r-hi,,a interviews SCS/ Nov 78 Dcec 78 Narrat ive 15 5 211

tr t con-,rva- Corps
t 1,: 'I ts, s , i
_, i.0tis ., rt t ,uroe
pe0., ple )

SU,nt rn s, ing SCS! Dec 78 Jan 74) 25 15 4"

Corps
:1, t'. r7 in

.  
Od ! ,!! SCS/ Oct 78 Nov 78 15 15 10i

Cors
6 ' ' vr i Id data SCS/ Dec, 78 tan 79 20 20

Corps
: , Id in d ', Iid'e data SCS/ Nov 78 1tn 7) 25 25

Corns
ho- 5 mcd tr- at-h-nt needls 'CSI 90 - 4O

Ccrps
104 Soil dit S(s Nov 79 Det 79 10 -1

610 Summarize interviews SCS/ Jan 79 Feb 7Q Tables, charts, narrative 60 30 90
and analyses Corps

Damage Determination
611 Develop crop budgets SCS/ Feb 79 Tun 79 Computer print-outs 45 45

r-r r -i get ,-nerator Corps

- 12'.'"'hip da'm-. ,, values S(S/ Fel, 79 Oct 79 90 30 12[1
and Ictors Corps
o Run JoON II on upland SIS, Tun 79 Feb 80 Conputer print-outs 110 20 110

and appropriate pro- Corps
cedur,,s -n other

i ir nsmmrize damne r SCS
I  

Mar 80 Apr 80 Fables, narrative 35 15 50
Corps

hl-5 Develop present and SCS/ May 7( Feb 80 30 50 HO
tutur,. damages Corps

without pro ject
F,16 Develop other damages SCS/ May 79 Feb 80 40 40 80

(sediment and erosion, Corps
r:ds and bridges)
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Schedule of economic studies (Cont)
Estimated time In man-dams

Respon- Start- Con- Soil

sible ing pletion Conservation Corps of

-ode . ork itei agency date date Product Service Enyineers lotal - -

11. Plan Formulation and Evaluation Tables, charts, narrative

"17 '%, elop damages lor various SC c/ lav 80 Oct 80 150 100 25(1

al ternat ivt's Corps
h!, levip chanced land use SCS/ Ma" 80 luo 80 50 20 7(

benef i ts Corps
n!4 v'. .p more intensive land SCS / lav% 80 .ul 80 50 20 71

se bnef its Corps

62l) le.aI emplovment benefits Corps Tm 80 lul 80 1, 1ll

621 Secondary benefits SCS lu 80 Aug 80 20 20

h22 ')ra lnage benefits SCS Tun 80 Aug 80 50 - 50

62 1 (thor benefits Corps Jun 80 Aug 80 1) 10

622, ldentify NEI) plan SCS ' Sep 80 Sep 80 15 I5 W

Corps

625 identifv Q plan SCS/ Sep 80 Sep 80 5 5 10

Corps

h2,, Irmula: ion of slected CsM' Sep 80 Oct 80 15 15 II)

.,Ian Corps

627 R ,reation henor Its and SCs I , 80 Aug 80 15 15 301

nIIds Corps

!IT. Benetit-Cost Estimates
nIS ' .st -ili bcat ion, cost CS' ,it 80 )e,' 80 1ahl es 60 602

sharing Corps

IV. Plan Preparat ion

629 A. .'int displaY, write-up SCS/ De 80 Oct 81 Displays 80 40 12(1

Corps

V'. lan Review

l'' \tt.n,! puiblic meetings mUM '(''t 80 tht 82 2 155

Corns

631 rael SCS/ Oct 80 Oct 82 10 10 20
Corps

612 nraft rovlc ,. SCS ,! Aug 81 Oct 81 35 35 70

Corps

611 Final review and comments SCS/ Apr 82 Nov 82 !0 35 75

Corps

I'ta 1 1,316 709 2,025

6.0 3.2 9.2

nan-year4n an-,ears "sq-vears
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Environmentn L

The Environmental Work Group will determine the important ecological,

cultural, recreation, and social resources of the study area. It will

develop plan components (for inclusion in alternatives) to improve the

natural and human environments. The environmental assessment process

will identify the impacts of alternatives on the study objectives and
natural and human environments.

The work group will conduct literature searches, field studies,

and evaluations using a systematic, interdisciplinary approach to

planning. Work group inputs and monitoring of the study will assure that

biological, recreational, cultural, and social resources will be fully

considered during planning and decision-making. Study managers will be

kept informed of applicable legislation, rules and regulations, guide-

lines, and executive orders on land and water resources planning to

assure full compliance. Liaison with Federal, State, and local groups

with expertise or interest in biological, recreational, cultural, and

social resources will be maintained throughout the study.

Current and future environmental resources conditions will be deter-

mined. In-field evaluations will be conducted at impact zones to provide

authoritative basis for preparing reports, recommendations, environ-

mental assessment, account displays, mitigation or enhancement plans,

and inputs to the draft report and environmental impact statement.

Four subgroups have been established:

1. Biological Resources Subgroup. - Biologists representing the SCS,
Corps,U.S.Fish and Wildlife Service, and State agencies will:

a. Gather data, conduct field studies, and evaluate the bio-
logical resources of the study area.

b. Determine current and future ecological systems and conditions.

c. Investigate opportunities to restore, create, or enhance
fish and wildlife habitat.
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d. Develop environmental quality components to be included
in the alternatives.

e. Identify and analyze potential impacts of plan elements
on fish and wildlife and ecological systems.

f. Maintain coordination with other work groups so that
adverse impacts can be avoided, minimized, or mitigated early
in the planning process.

g. Conduct detailed in-field evaluations at selected impact zones.

2. Recreation Resources Subgroup. - Corps of Engineers outdoor
recreation planners and landscape architects will coordinate
studies of recreation resources with Federal, State, and local
agencies and applicable outdoor recreation plans. Overall
guidance and coordination responsibility for recreation inputs
will be provided by the SCS work group chairperson. The work
groun will:

a. Investigate and document any recreation demand that could
be satisfied by feasible recreation features incorporated
in all alternatives. Recreation studies will include
feasibility-scope designs and cost estimates of proposed
features.

b. Establish the location and extent of any lands required for
recreation measures.

c. Determine monetary benefits of satisfying recreation needs.

Project-related features that might be considered include, but
are not limited to, camping and picnicking facilities, boat docks,
swimming areas, hiking and biking paths, scenic overlooks, and
pedestrian bridges and other accesses. Provisions for use of
the facilities by the elderly and handicapped will be included

in the designs of recreation features. Appropriate drawings,
sketches, and illustrations will be included in the report and
environmental impact statement. A high degree of public
participation will be maintained.

3. Cultural Resources Subgroup. - Corps of Engineers archeologists
will coordinate studies of archeological and historical re-
sources with Federal, State, and local agencies. Liaison with
State historic preservation officers and the Heritage Conserva-
tion and Recreation Service will be established early and main-
tained to assure full compliance with applicable Federal and
State regulations and procedures concerning cultural resources.

The work group will also:
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a. Conduct literature searches, data collection, field
studies, contracts, and evaluations to identify the

cultural resources of the study area.

b. Develop cultural improvement components for inclusion in

the alternatives.

c. Identif" and analyze the potential impacts of plan elements

on cultural resources.

d. Maintain coordination with other work groups so that ad-
verse impacts can be avoided, minimized, or mitigated

early in the planning process.

A contract with qualified individuals will provide for detailed
field investigations at impact zones. Overall guidance and co-

ordination will be the responsibility of the SCS work group

chairperson.

4. Social Analysis Subgroup. - Corps of Engineers sociologists

will coordinate studies of the social resources with Federal,

State, and local agencies. Overall guidance and coordination

will be the responsibility of the SCS work group chairperson.

Coordination will be maintained with the other work groups so

that adverse impacts can be avoided, minimized, or mitigated

early in the planning process. All social analyses will be

performed in accordance with the expressed and implied intent

of the Principles and Standards of the Water Resources Council

and all regulations and guidance of the SCS and Corps.

The work group will develop a social profile of the population

in the study area. Profile characteristics include data on

employment, age distribution, education, and other desrriptors

which specify the composition and organization of the local

social system. The profile will be comparative by providing

parallel information on the study area and the Sta'e and, on

some items, the Nation. The social effects generated by each

alternative such as relocation of homes, changes in development

patterns, public safety, and aesthetic perceptions will be com-

pared to the base line social profile. Special emphasis will

be placed on determining these effects on underprivileged,

handicapped, aged, or minority groups. The analysis will esti-

mate, relative to the State or national comparative base,'whether

the local inhabitants gain or lose with the selection of a

given alternative. An assessment and evaluation of the social

effects of possible nonstructural and structural plans for the

study area and the degree of problem resolution will be made.

1
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Studies will include an institutional analysis to insure
that all affected individuals, offices, agencies, and groups
are included in the investigation and coordination. An
inventory will be compiled of all organizations having
functions or interests relevant to water resources planning.
The goals, resources, and legal and customary functions of
each organization will be specified to give a clear picture
of the area's commitments and capabilities. The capability
of the existing institutions to implement, manage, and finance
each alternative will then be analyzed. Modifications to the

existing institutions and/or the need for new institutions
will also be investigated.

The following tables present schedules of the Environmental Work

Group studies.
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Schedule of environmsntul studies - biological resources subgroup
Man-days by agamcy aod discipl ine

Reapon- Start- SC

aible ing Comple- SC tech- Corps Other hioiogletsCode Work lit agency date tion date Product Blologist nician Total biologist NR PS SDORM Total Total
S qe II: Fish and Wildlife Inventories

Review inventory work for SCS Oct 78 Dec 78 Updated tables from Kanne- 10 10 2 - 1 3 Ii
Type IV study. Revise sote River basin report
wildlife count an 05r-
vest data and habitat
inventory to reflect
new basin boundary.
Gather updating wildlife Oct 78 Dec 78 2 2 2 1 3 5
count and harvest data

701.2 Inventory number, oca- SCS Oct 78 Feb 79 Maps 3 3 3 1 4 7
tion, and acreage of
lentlc bodiea 10 acres
or larfer and the general
type of fisheries they
support

71. Location and miles of all SCS Oct 78 Feb 79 Color-coded -ap showing 3 3 3 5 3 2 1 16
continually flowing warm and cold wester
streams ,nd rivers with stream segments
general abundance of im-
portan' fish species (em-
phasis on trout streamss)(1)

>1.4 Locatio of areas particu- SCS Oct 78 Feb 79 Locations on county maps 5 7 12 5 12 5 2 I9 16
laly notable or important
for fish and wildlife
(wetland inventory; deer
and pheasant winter areas;
all WytAk's. IfPA's, easements,

and potential areas; flab
spawning areas; endangered
species)

'31.5 ..entory wildlife habitat SCS Mar 79 Oct 79 Tables 3 3 3
by co er type (based on
estimates derived from

LIM sample plots (40 acres)
and c.O leo to C.4I up-
dat. figuresl

701.h Determine anerage habitat SCS Mar 79 Oct 79 Narrative descriptions, 25 220 245 20 20 20 40 305
unlt values by cover type methods, tables
with 200 random samples

and interagency team
.nslyses of crllected
field data (LIM 

syste

wIth Iowa Stute)(2

-1age II: Develop Plan Components and Impact Analyses
";2 v enelop "I components and SCS Oct 7q Mar 80 Tables, maps, narrattves 5 - 5 5 5 5 10 2
predict future .Itho5t

condIt i ns

702.2 Impact analysis o NfD "CS Oct 79 Mar 80 Narratives, tables, maps 100 100 120 40 40 - 80 300
components by grouplf
into similar impact areas

702.3 Impt analyses of alterca- SCS Jan 80 Apr 80 Narratives, tables, inter- 60 60 60 60 60 - 120 240
lIves, displays of accounts agency reconoaissance
Determine mitigation needa 

ba.log report

It'ae I!: Preliminary Plan And Envlronmental Assessment
l03.1 raft sections of report

and assesament SCS Feb h0 May 80 Reports, tables, maps 20 20 20 10 10 20 hO
,. rdlnatfon and publl, Oct 'o Sep 80 25 25 25 25 25 50 I0

nes t Info

71.1 Review and comment on draft May 80 Sep 80 Coment. IQ 10 20 10 10 10 10 30 60
St.,e II report and
en-ironmental assessment

To'tal Itafe I 508 268 389 1,165
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Schedule of envlronmental studies - biological resources subgroup (Cont)
Man-days by ageLcy and discipline

Respon- Start- SCS
sibis tig Compie- IS tech- i'orps Other biologists

Code Work item agency date tion date Product Biologist nician Total biologist MOBS FWS S5ONR Total ],ta:
StgeIl geanalysis of lsplementsble Plgns

704.1 Revlew preliminary data SCS Oct 80 Nov 80 5 5 5 25 1)
deeloped during Stage II
rar updated need. and
ad jtioal inforumation
needs

704.2 Fish and ildli. habitat SCS May 80 Sep 81 Mapa. tables, narrative 90 I0 100 90 90 90 18 3 1;
appraisals by structure
sites (in-field HEP
analysils)

1reyar, 1,r analysis from
photos, naps, engineer
lg group
Transfer field data to
forms and computer
analysis of data (3)

70... ppraisals of sies or SS Sep 80 Sep 81 Maps, tables 20 10 30 20 20 20 - 40 9"
fih and wildlife denel-

opent s, improvenents,
niti ation. or enhancement

',date impact analysis of SCS Jan 81 Sep 81 Tables, narraioes. ac- 20 20 20 20 20 40 so
alternatloes and display count displays
of accounts

Stage III, Selection of Recomended Plan
705.1 Identilf impacts of Sf0 Sep 81 Dec 81 Tables, narratives 20 5 25 20 20 40 85

selecird plan elements

7-jS.2 7rad-oI analysis and dis- SCS Sep 81 Dec 81 Tables, account displays 25 - 25 25 5 5 10 O
plays of accounts

Is.; mitigatIon needs and/or SC Sp 81 Feb 02 Interagency biology report 20 10 30 20 20 20 40 V0
enhan.ement of selected Corps
plan n fla and wud- FWS!
lIfe resources DNR

'A5.4 Coordination and public Sep 81 Mar 82 20 10 20 20 20 20 40 90
meot ings

toAge III: Final Report and Environmental Impact Sisten

10o.1 Trait sections of final ItS Feb 02 Map 82 Reports t O - no 0 10 10 2 .4
report and EIS

' .2 Informal revliew and com- SCS Apr 82 l 82 'oments 20 20 40 20 40 40 20 100 11.0
ment on final report and
EIS

'oh. C oordinatIon and public Oar 82 Sep 82 10 5 15 10 3 5 5 15
meet na

lIal Stage Ill 38) fiT 535 1,221

(I) Detern me need for fishery surveys (under contract).
.2) Fild -,Ilectin of LIM data by district conservtionists. Analvis of raw data by Iowa State and quad-agency tea,.

(3) Sites grouped Into similar impact zones and representative sites evaluated by quad-agency biology team with full F'S HEP.

N re: DNR - Olnnesota Department of Natural Resourcen.
FWS - .is and Wildlife Serice.

S DDNR South Dkota Department of Natural lesources.
HfP - Habistt Ecaluation Procedures.
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Schedule of environmental studies - cultural resources oab&roup

Mn-days by aganty and dLcip'ine

Responsible Starting Completion Archeologist Biologist
od Work Item a ency date date Product (Corps) - ICS) Contractor Total

St11e 1i: iventory of Cultural Resources

711.1 Administer contract for record and Corp. Oct 78 Sep 79 Cultural resources report 80 20 120 220
literature review. informant con- and maps

ta, to at potential reservoir sites,
etc. Iprepare U.S. Geological Survey

:apt with approximate boundaries of
reservoir sites, channel and levee
cor-, etc.; prepare scope of work and
contract; negotiate contract; monitor
contract work progress; review con-
tractor report()

7."2 oordinatioo and public meeting. Oct 78 Sep 79 20 5 25

,a. Ii: Develop pat Components and Ana.-ee Impact.
712.1 Develop cultural resources section for Corps Oct 79 Mar 80 Cultural resourca report 55 1, -h

alternatives and analyze impacts sections and displays

Idevelop cultural inputs to EQ plan.
analyze impacts of NED components,

analyze impacts o1 alternative.,
make input to account display.)

v II: Preliminary Plan and EnvIronmental Assessment

711.1 )rain uections of report and assessment corps Feb 80 May 80 Report sections

711.2 toordlration and public meetings Oct 79 Sep 80 7 5 12

711. I Review and coment on draft Stage II May 80 Sep 80 Comments W 5 10

report and environmental assessment

.al Stage II 167 45 120 112

Stage Ill: Reanalysis of imp1enentable Plans
71u.I Administer contract for reconnaissance Corp. Apr 80 Apr 81 Report with completed site O0 15 700 h15

survey of proposed structure sites, forms and recommendations
.-hannel work, and levees (update for further detailed

L.S. .,eological Survey maps of impact testing
aru', prepare scope of work and contract.
'ogotlate contract, moni tor contract
4ork progress, review contractor report)(2)

,14.2 F'pdate impact analysis and account Ka, 81 Sep 81 Tabls, narratives 30 10 40
duspi sys

714.3 Coordination with other groups Apr 80 Sep 81 15 5 20

utuge tt1: uelemcttnr, 01 Rtsmvnnmds Pint,

'15.1 Identify impacts of selected plan ele- Corps Apr 81 Jan 82 Report with site maps and 20 10 - 30

sent. on cultural res-tues "ndutad rcount tisnsv.

1 .2 Swurt and administer conicat for In- -rps Apr 81 Jan 82 Cultural report with nomi- 40 10 400 450

revo've tenting of electec potentiul nting form, mitigation
ites ot impact areas to determine recommendations, etc.
eligibilitn and impacts. mitigation.
e over, needs (2)

". '1 etat ion needs and hrnanc-en ci Dec 81 Feb 82 Tables, narrativesa. reports 30 10 40

ted plan on ,.rural rescu.r -O

- Ilinution and pbli, meetings Sep 81 Mar 82 10 5 - 15

taie 1:::Ftnal Report and Environmental impact Statement
.rt steions of final report and fIS Feb 82 Kay 82 Report sections 60 10 70

Slforemal review and .ment en final Apr 82 Jul 82 Comments 20 5 - 25

rep rt and EIS

" 1rta ton and p,,blic meetlngs Sep 81 Sep 82 i0 5 - 15

3age I 315 85 1,100 1,520
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Schedule of environmental studies - social analysis subgroup
Man-days by agency and discipline

Respon- Start- Couple- Corps near*
sible ing ties Sociolo- Super- SCS Con-

Code Work itm sency date date Product gist (two) visor Total biologist trector Total
Stage I: Social Analysis Inventory
731.1 Social profile (identify signifi- Corps Oct 78 Mar 79 Reports, narratives (projec- 12 2 15 2 40 57

cant social factors, determine tion of alternative future
level of tnvestigation, ad- without action)
minister contract for social
profile (prepare scope of work
and contract, negotiate contract,
monitor contract work, review

contractor reports, literature
search and field interview work)
Coordinate with public involvement
work group and public meetings(l) Corps Oct 78 Mar 79 1

731.2 Institutional analysis (consult Corps Oct 78 Sep 79 Institutional analysis report 40 5 45 10 120 175
with study managers to establish

specific studies needed and scope
of enelysis, prepare scope of
work and contract, administer con-
tract for institutional analysis
and monitor contract progress,
review contractor reports)(2)

Stage II: Develop Plan Components and Analye Impacts
732.1 Develop possible social wsll-being Corps Oct 79 Mar 80 Reports, narratives 20 2 22 5 - 27

improvement components

732.2 Develop social well-being accounts Corps Jan 80 Apr 80 Display accounts, narratives, 25 2 27 5 23 55
and analyze Impacts of alterns- and reports
tives. Determine possible miti-
gation pians.

Stage II: Preliminary Plan and Environmental Assessment

733.1 Draft sections of report and en- Corps Feb 80 May 80 Reports, tables, graphs. 60 6 66 10 - 76
vironmental assessment narratives

733.2 Coordination and public meeting Oct 79 Sep 80 16 2 18 4 5 27

733.3 Review and conment on draft Stage II Corps May 80 Sep 80 Comments 11 5 20 5 - 25
report end environmental assessment

Total Stage II 213 41 lbe 442

Stae IIi: Ranalsis of tllamentable Plans
734.1 Review Ste II data or updated Corps Oct 80 Dec 80 Updated preliminary social data 3 - 3 3

needs and edditional study needs

714.2 In-field investigations of social Corps May 80 Sep 81 Maps, tables, narratives 54 5 59 5 160 224
Impacts of alternatives (field-

work by contract) (3)

734.3 Updated iepct analysis of alterna- Corps Jan Si Sep 81 Maps, tables, narratives, ac- 130 3 133 10 - 143
tives and account displays, miti- count displays
gatio needs. Ieplementabllity
analysis of remaining plans.

734.4 Study recommendations for Institu- Corps Apr 81 Sep 81 Recommendations for possible 17 2 19 5 10 34
tIonal change based on institu- changes of institutions to
Ional and ieplementability analyses Implement and maintain

recoended planStage IlI: S~lection of Escomended Plan
1 ,.1 oueWt. psocca, zoparTs or Corps Sep 81 Dec 81 Narratives, maps, tsbls 20 - 20 23

selected plan elements

735.2 Trade-off analysis and displays Corps Sep 81 Dec 81 Tables. account displays 20 - 20 20
of selected plan elements

735.3 Mitigation needs and/or enhance- Corps Sep 81 Feb 82 Maps, narratives, tables 60 10 70 10- 80
sent of selected plan for
social wel-being

735.4 Coordination and public mstings Sep 
8
1 Mar 82 10 - 10 2 - 12

Stage Ill: Final Report and gnvironmmtsl imect Stateent
736.1 Draft sections of final report Corps Feb 82 May 82 Report sections d0 5 45 10 - 55

and EiS

736.2 Informal review and comment on Corps Apr 82 Jul 82 Comments 30 10 40 5 - 45
final report and EIS

736.3 Coordination and public "etinge Mar 82 Sep 82 7 2 9 3 - 12

Total Stage 111 428 53 170 651

(1) Contract estimate - $7,500.
(2) Contract estimate - 923,500.
(3) Contract etitate - $17,500.
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Water Quality

Water quality studies will be done to insure that any proposed

projects do not adversely affect the water quality of the study area

lakes and streams. Many of the streams and creeks flow Intermittently

in dry ravines; others are spring-fed. Waters are alkaline with hard-

ness ranging to more than 1,000 mg/l in the western part of the study

area. Water quality and hydrologic data for the streams and creeks are

almost nonexistent.

Three methods of conducting water quality studies were nvestigated:

1. Method A would have a water quality and ecosystem aathematical

model approach. A set of water quality data for each proposed reservoir

site would require at least 2 years of continuous streamflow, tempera-

ture, and specific conductance measurements and weekly monitoring of

stream water quality for 20 parameters during spring runoffs. Monthly

monitoring of water quality is considered sufficient for the rest of the

year, except for special monitoring during storms. Costs for this

method are estimated at about $200,000 for each site investigated. This

figure includes costs for data collection, model study, and a final

report. Costs would be excessive if each potential reservoir site were

investigated.

2. Method B would involve sampling about five representative

reservoirs and five or more sites on nearby streams where impoundments

are possible. All trout streams that would be affected would also

be sampled. Stream gaging and water quality sampling stations would be

required upstream and downstream from each of the existing representa-

tive reservoirs and on each of the streams to be sampled. Correlations

of data on inflow, pool, and outflow could be made with data collected

at the representative stream sites. Weekly sampling of all stations

during spring, summer, and fall would be required for 3 years to develop

9a sufficient data base for statistical reliability. Costs for this

method are estimated at $700,000.
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3. Under method C, water quality sampling would be confined

to only the pools and outlets of existing reservoirs in the study area.

The pool data would be used to classify reservoirs according to their

relative trophic states and other water quality indexes. Outlet

monitoring would determine compliance with water quality standards.

This type of sampling program would also provide information on the

limnological behavior of the existing impoundments. The information

could be evaluated with respect to reservoir morphometry. Land use

and other basin characteristics correlations could be used to describe

proposed reservoirs. Stream gaging stations and monitoring if flow would

not be necessary. The inherent difficulty of obtaining adequate water

quality data from intermittent streams would be eliminated. Costs for

this method are estimated at $490,000. This cost was used for the

study cost estimate.

The range of water quality issues and a method of study were

coordinated with representatives of the Environmental Protection Agency,

Minnesota Pollution Control Agency, and South Dakota Department of

Environmental Protection. The issues and some of the conclusions from

discussions during coordination meetings are shown in pertinent letters

in appendix B. Generally, the agencies' representatives favored a

method of study similar to method B but with monitoring done four times

a year.

The Minnesota Pollution Control Agency later expressed in an

8 August 1978 letter that the study method should include predictive

modeling, evaluation of the impacts of improvements on downstream water

quality and flow, impact of dry dams on water quality, and monitoring

of pesticides and herbicides. The Environmental Protection Agency

in a 2 August 1978 letter stated the need to alert communities with

municipal effluent discharges into potential reservoirs of the potential

170



need for additional treatment. The South Dakota Environmental Protec-

tion Agency, in its 18 July 1978 letter, stated that stream use regu-

lations could not be downgraded by project development, the impacts of

dry dams should be judged case by case, three to six reservoirs could

adequately represent prospective sites, and frequency of sampling

reservoir inflow should depend on its variability which might require

more frequent sampling than the four times a year for impoundment and

outflow waters.

Method C was used for the following study schedule and study cost

estimate. It has the lowest cost of the three methods and would provide

the most practical, reliable results. Further coordination between

State and Federal agencies is required before adopting a specific method

for water quality studies.
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WORK SCHEDULE

Stage I of the study, which began in October 1977, is concluded

with this report. When approved, this report will serve as the basis

for more extensive evaluation in Stages II and III. Stages II and III

are expected to require a minimum of 4 1/2 years to complete.

Stage II will begin in October 1978 and require about 2 years.

Its product will be an interim preliminary report and environmental

assessment presenting greater detail on the problems of the study

area and alternatives. A major effort will be made to identify all

possible alternative study components during the first year of

Stage II. An alternatives report would be produced under the 8-

year study schedule (see the table on page 178). Because of time

limitations, components considered would be included in the Stage

II preliminary feasibility report only under the shorter study

schedules.

Stage III will involve coordination of various plan components

and formulation of detailed alternatives to determine the NED, EQ,

and selected plans. These plans will be presented in the final report

and revised draft environmental impact statement.

The following study schedule shLws the parallel relationship and

sequencing of major work group items, Details on the work items can

be found by sequence code numbers in the work group outlines in the

previous section.

A detailed public involvement program will be conducted throughout

the study. The various public forums are shown on the study schedule.

The main objective of this program is to provide sufficient information

to the various segments of the public and obtain input needed to

formulate responsive, meaningful alternatives.
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STUDY COST ESTIMATE

The total study cost is estimated at $7,373,000. This estimate

allows for contingencies and administrative overhead in accomplishing

the work. The following table is a summary of the study cost estimate

and manpower requirements.

Summary of costs and manpower requirements Tota l -
costs Man-years Man-

Major work item Corps SCS Corps SCS Costs years

Public involvemeit $53,000 $53,000 1.3 1.3 $106,000 2

Planning and study
management 590,000 635,000 13.2 14.7 1,225,000 27
Economics(l) (116,000) (209,000) (3.2) (6.0) (325,000) (9

iydrology and
hydraulics 1,060,000 504,000 25.5 15.4 1,564,000 40.

Engineering 1,644,000 1,640,000 34.6 37.3 3,284,000 71.9

Environmental 788,000 226,000 14.2 6.1 1,014,000 20.3

Erosion and - 140,000 - 3.7 140,000 3.7
sedimentation

Fish and Wild-
life Service 40000 - - 401000 -

Total 4,175,000 3,198,000 88.8' 78.5 7,373,000(2) 167.3

1. Economics subitem is included in planning and study management.
23 Includes $1,338,000 for contracts ($599,000 - Corps, $739,000 - SCS).

The study cost estimate, schedule, and manpower requirements shown

on the following table are based on needs identified by the work groups.

The cost estimate and proposed study schedule exceed the fiscal year 1979

study funding levels and manpower capabilities of the Corps and SCS.

Alternative funding levels and probable manpower capabilties were analyzed

and are displayed in the tables on pages 177 and 178. The table on

page 177 shows the study effort adjusted according to expected funding in

fiscal year 1979. As a result, the study period is extended about 6 months.

The table on page 178 displays annual funding and total manpower require-

ments on the basis of an 8-year study period. The staffing levels are those

that could reasonably be attained. The table on page 179 is the summary

of manpower requirements for study conditions shown in the tables on

pages 176, 177, and 178. 175
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RECOMMNDAT I ON

(To be added in final reconnaissance report.)

HARRY M. MAJOR FORREST T. GAY, III
State Conservationist Colonel, Corps of Engineers
Soil Conservation Service District Engineer
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A United States Department of the Interior
IFISl AND WI.1 W.114 SERVI(T 33L nu1 10:

St. Paul Field Office
538 Federal Building and U.S. Court No ae

316 North Robert Street

St. Paul, Minnesota 56101

Colonel Forrest T. Gay, III 1 2 APR. .-78
District Engineer
U. S. Army Corps of Engineers
St. Paul District
1135 U.S. Post Office & Custom House
St. Paul, Minnesota 5101

Dear Colonel Gay:

This letter pertains to the U.S. Fish and Wildlife Service's scope of work for the
P.L. 87-639 Joint Study in the Upper Mississippi River Subbasin between the Corps
of Engineers and the Soil Conservation Service.

It is the basic policy of the Fish and Wildlife Service to participate fully in all
phases of the national water and related land development program, including those
projects Federally permitted or assisted. The Fish and Wildlife Service insists that
projects be planned, formulated, and implemented with full consideration for the
protection, restoration and enhancement of fish and wildlife resources. Fish and
Wildlife related values are public in nature. They are held in trust and managed for
the people of the States and Nation by State and Federal Governments. Direction,
authority and guidelines for involvement of the Fish and Wildlife Service and other
Federal agencies in the protection of fish and wildlife resource values in connection
with water resources development is provided in the following legislation:

1. Federal Water Project Recreation Act (16 U.S.C. 4601-12-4601-21; 79 Stat
213), as amended,

2. Rivers and Harbors Act of 1899 (33 U.S.C. 401 et seq; 30 Stat. 1131), as
amended and supplemented,

3. Rivers and Harbors Act of June 20, 1899 (33 U.S.C. 401 et seq; 30 Stat.
1 1ll), as amended and supplemented,

4. National Environmental Policy Act of 1969 (42 U.S.C. 4321-4347; 83 Stat.
l 32),

3. Watershed Protection and Flood Prevention Act, (16 U.S.C. 1001-1009;

33 U.S.C. 7016; 68 Stat. 666), as amended,

6. Executive Order 11988 Floodplain Management,

0 7. Executive Order 11990 Protection of Wetlands, and the

9. Fish and Wildlife Coordination Act (16 U.S.C. 661-666cc; 48 Stat. 401),
as amended.

A-1
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2. 4

The intent of the legislation indicated above is best summarized by the purpose of
the Fish and Wildlife Coordination Act, Section 661, to recognize "the vital
contribution of our wildlife resources to the Nation, the increased public interest
and significance thereof due to expansion of our National economy and other
factors, and to provide that wildlife conservation shall receive equal consideration
and be coordinated with other features of water-resource development programs."

The Fish and Wildlife Service's responsibility for conserving the nation's natural
resources insures that the Service will cooperate fully in planning for water and
related land development projects to insure that the proposals:

1. are environmentally sound,
2. minimize harmful effects on fish and wildlife, their habitat and their uses,
and

3. maximize enhancements of their resources and uses.

The Service's expertise will be made available through identifying and evaluating
the resources affected in any given planning situation and through the evaluation of
probable impacts of alternative developments on the resources. The probable
impacts will be evaluated in terms of non-monetary measures of changes in quality
and productivity of fish and wildlife habitat. The same measurements will form a
basis and justification for recommending means to (a) prevent losses, (b) mitigate
damages and/or (c) compensate for losses of habitat. The Fish and Wildlife
Service's habitat evaluation procedures will be used to analyze terrestrial and
aquatic habitat in the project area. This planning process will serve as a basis for
multi-objective planning as called for in Principles and Standards. To implement
this planning process the materials and data indicated below must be provided;

1. Current planning area maps and Color Infared aerial photo mosaics for
evaluation and planning purposes. The scale of the aerial photograph mosaics
must be equal to or greater than 4" to the mile. Aerial photo mosaics are
necessary for areas affected directly and indirectly and for lands potentially to
be considered for mitigation or compensation of adverse effects.

2. Land-use, economic and population information projections "without-a-
project" based on reliable identified studies.

3. Data showing expected project-caused or induced changes in land and water
use for the project area affected over the full planning period by selected
target years and

4. Documentation of physical land resources, (soil stability) and geological
resources, culturally significant resources, areas of natural beauty, historical
and archeological amenities, documented ecological resources and species
threatened with extinction).

Please keep us abreast of your planning efforts.

Sincerely yours,

A-2 Field SupervisorA-2
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cc: Mr. Harry M. Major
Soil Conservation Service
U.S. Department of Agriculture
200 U.S. Court House & Federal Building
316 North Robert Street
St. Paul, Minnesota l301

-
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.* United St~ates I)epartnent of the Interior
IS 1 AN) Wig 1)1 I I 'I Sl VI('I' IN IPLv ",FL- TO:

St. Paul Field Office. Ecological Services
538 Federal Building and U.S. Court House

316 North Robert Street
St. Paul. Minnesota 55101

Colonel Forrest T. Gay, III
District Engineer I ITT.
U.S. Army Corps of Engineers
St. Paul District
1135 U.S. Post Office & Custom House
St. Paul, Minnesota 55101

Dear Colonel Gay:

This letter is provided to document U.S. Fish and Wildlife Service involvement in
Stage I of The Upper Minnesota River Subbasin Implementation Study conducted by
the Department of the Army and the Department of Agriculture as authorized by
Congress under Public Law 87-639. The primary objective of this study is to
further investigate and clarify alternatives for orderly development of water and
related land resources of the study area to solve the flooding problems.

The estimated overall length of the study is 5 years with Stage I, Developing a Plan
of Study, to be completed in FY 1978. During this Stage the Fish and Wildlife
Service has been involved in the following areas of Plan of Study Development:

1. A representative of the U.S. Fish and Wildlife Service is a member of the
Advisory Committee for the Implementation Study and the Fish and Wildlife
Service has been represented at quarterly meetings held throughout FY 1978.

2. The U.S. Fish and Wildlife Service is represented on the Environmental
Resources Work Group for the Implementation Study. This group developed
needed Fish and Wildlife Investigations for project compliance with the intent
of the National Environmental Policy Act of 1969 and the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.)

In addition to the above, our letter of April 12, 1978 identified Fish and Wildlife
Service interest and advised the Soil Conservation Service and the Corps of
Engineers of guidelines and constraints that must be considered when investigating
objectives addressed in the Plan of Study.

The draft preliminary Plan of Study developed by the Soil Conservation Service and
the Corps of Engineers was reviewed and our review comments were submitted on
May 26, 1978. These letters indicated our concerns with project planning and its
emphasis n- structural measures to solve flooding problems. It is the view of the
FWS that nonstructural measures should be given equal consideration, especially in
instances where fish and wildlife resources may be affected. In reviewing the POS
several needs to improve fish and wildlife resources were indicated as being of
concern to the Fish and Wildlife Service.

A-4
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The most important of these are:

1. The need to preserve the remaining cold water streams in South Dakota and
Minnesota that provide habitat for brook and brown trout.

2. The need to preserve wetland habitat in this prairie pot.hold region for use of
waterfowl and other wildlife species.

3. The need to encourage private landowners to retain and improve their
woodlots and windbreaks and to manage woodlands for their wildlife habitat
values.

4. The need for improving wildlife habitat in the areas of agricultural
productivity through implementation of programs emphasizing land treatment
practices such as crop rotations, minimum tillage, critical area planting,
farmstead and field management, woodland management, pasture
management, and delayed mowing of herbaceous cover until after nesting
season.

The involvement indicated above complies with the intent of the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.) which requires
agencies to coordinate with the Department of Interior through the Fish and
Wildlife Service to provide that wildlife conservation shall receive equal
consideration and be coordinated with other features of water resource
development programs.

In subsequent stages of the POS, Stages It and III planned for FY 1979 - FY 1982,
the Fish and Wildlife Service will participate in planning to insure that final project
plans:

1. are environmentally sound,
2. minimize harmful effect on fish and wildlife and their habitat and,
3. maximize enhancement of fish and wildlife resources and their use.

Please keep us abreast of your planning efforts.

Sincerely,

Richard F. Berry
Field Office Supervisor

cc: MN DNR, St. Paul, MN
SCS, St. Paul, MN
USFWS, Pierre, S. Dakota

Attn: Philip Laumeyer

A-5
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0?ME' OF 11F. ATM oyiAr' r M7TA~ C-' 'U' ,!-
'it. Paul IAstrict, rorps of i-nginears soil ronservoitrw '4-rvic.'
1135 1.S. Post jff icp and Custoga liouse 316 *.2orth 1Pnbert Street

St. "aid, 'linneacta 55101 Sot. PaSI1, 31inrteeotat 151"l

-1r. George Alexand r, Jr.
.eP.ional Adinistrator, eCion V

11,1% Enviromntal Protection Agency
230 'South rTaarborii Street
:hicAgo, Illinois 60604

')ear 4r. Alixandort

This is to advrise you of a curro'nt Vnper "Minnaets !;ivrr LW-AasialT!~c4m~Jv
Study being conductee Joinrly' by the Soil Conuervatio-i Se'rvice ant! tha f'or:'%
of ;.ngin.rs under the auth~orization of Public Law 37-6319. Tlie inclosed
:1relinInavy draft plar of attudy provides an or- rvitrw off thie Iveticatioin.

ahis proltiiiiary drAft is hoinr ravisawed b7 Loc-al stucy r-nrticipntu. for
comatit ona scope and contant, particularly detat1-An sft&uius, w~ort. ach.'iul,!
sni costs. 1ihe pralimizary, draft will be modiffr'i to rofl .cL rtetir corcet
anA mailed out an a draft plan of studv at a lator tin.' for 111'ieral, 'tatr.
and local agency review anti cou:Knt.

Thu Soil conservation Survice win! Corps of Envinears would i-o to rwet will!
representatives of the 1j.!. '!nvIromntal Protectioni A.'c', !ips Nl-
lution Control &gentey, and sGouth T)akota Departcont of Ytivironiertal 'Irotoctinn
to discuss orceific vvaUte qstlity issues associate! '.nL' tI,'o ultir'iate inplt'-to-
tation of a selected water and lanid resource develoiciir 11-1t, to ac'.t'vc Ct.
study objectives listed on pave 2 of the plan of study.

%pacific issuas And questionsa we wiould like to *Y~resR Incltvle:

a. Existwwg water #pilirv standards for the SUMMhas1i triitarcia. 710
the tributaries nov vme't t~r-Fif standlards? What water qualltv st.a'idards W'!
the State metal.-Ush for the resarvoir and the strean reaction d'irnstroam of a
dam? If water quality standards arn not currently Pat for that basin trihu-
tart~es, do you expect full couwoliance with standards after reasnrvoir
devlopment?

b. Do you haow any specific concerns regardina O~r i%1 )ncts of rotenti"xI
channel modifications an~ the assimilativ* capacity Of 3troaac'? 4hNrt ;tnrsrrte.
are of concern? to mny sa1-tlinA. monitoring or modelw., napdado to de.terrine

B-i



-Ir,(4)r!c Uexander, Jr.

t- aavtur quality Ivipacts, of potential channel nadIf leations? !f ne-M&4c~,
-Wiat specific studies do you require and whrat level of detail is accertalibb
to your a3iency?

c. "liat do the~ State agencies view a3 bpneftci4l urca of t'I. 1'ila..

boetWuses? Aehi.1, w lwflf dLv'rnion hato1develp-aI:te
covipatible with thoe baoficial uses? If any of thcnsis typits of .,l.r':"
reiult Ini violacion of exl~tin'- water qualtt standnr'ui of t!tze trfh'zt~r1t~t1
%aider what cIrcwitances anda condttionn would the PYnvtrovnt*1 T'rrtetcti
%,,ncy acce-'t thme State ageey's

(1) Variance* ini the water quality standards for -,araieeters withIT.
A specific use clasuification?

(2) Maunge* in the uso clRmaificstiout for a ee-netit of the etron?

(3) Chmn!7es In tlaeiia~n claasitatlon for the entire strean?

r!. WIould dry d*LI flood coittrol ritsorvoir tvp~r 1mr-omunaztg wtC) shnrt-
temi detention times be cot-miterot; to Inm'egn anyi aigitificant dowsistrea:-
-inter quality prablens? What iirtun detenrtion time vould *,e coffat4:oel
sufficiont to potecntially i,4;.act o~i downstreami water qualityV.

a. Vould antIcIrated eutraphicatiou of a reservoir develni-iwnt reait
in unequtvoc~l opi-cition of the Lawironmontal Protection Agency to tV&*t
project?

f. Under what conditions, if any. wjould beneficial irniacts of floo.,
control, water quality, recreation. an' fitah and wildlfv be sufficiont
to alter opposit ion of the Envlronvnantal Protection 'kporacy and State agnncies
to the potential developmnts not fully compilyinzg with their water quality
standards?

g. !Jould current stato-of-ths--art methods of mitigation or zli-dnzativ
of -%otenttul water problot~s downtreu'a of a reservoir such as a OAulti-
level outlet structure, aeration of the reservoir to Prevernt thetrmal strati-
ficittion, or any otlacr arethao aud coordination of tho rAsCvrwir 0oreration
claui be acceptable?

hi. IMe watar quality aoritoring progra'u itc-,iniw the reouirod
Parameters and frequaiicy and duration of dista collinctilon. "Phat Physteal,
ciu~aical, and biological parameters are usedt to detornine whter a ro~s~rv-,%ir,
channel ruodification or diversiou ta acceptablo end meeta tht, be-anficial
uses of a river?

1. A .1iqcuseoo of any predictive mdeis that should! bit ilu~r! I-.-
the water qnality studios to evaluatE' the para&ewtors.
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, '- 13 ..'!rl. 1"76
''Ir. , eorgo Aexandr o  Jr.

S- Specific Itor)& timt should be Included i:li the vter .-tallty r;,ort.
'-et coistirutV% nn adequatp r-:tnrt and docUTa.tatMtI?

k. At wvhat ;ases of project p-l~ati! *houl4 (1) prel I.-!sr', water
quiality evaluatlon Ia md" and reported base! ot avatla.10 a ata nJ (2)
detailed water quality data collection and analysi. be co'uctee an4
reflected in the planniner process anad nvlrowietal lniact etaterxcnt?

1. Any other related mtters as deezid appropriate.

4a erp.ect that a i-4 ay ze.tiun will be required to aJequAtel aJdros
all of the Above iter. Accoreingly. we have acl d a reettln in
roo 1220 t ta Corpa of .n~glteers office for 9 a.m. ot 24 Arril 197".
ue are arragwing a field trip folloving the vastirw to cwamace that day
or the follomint morning ,and rtai through Thursday, 27 kpril. viti returu
to St. Paul mi Friday, 23 .pril. We invite you to parctcivima and will
arrange transportation needs. Please confirm the n-inber of re;reseatati.ver
fret. your office who vill vartelpoate lu the file trip with nith.r ir. 1't-r

WIscher, Chieaf, ilydraulic Enf.in.erins! & Youu4atron, intarstle Bratw.h
(612-725-75(7), or M'r. Robert ?;orttrup, Chlf, General Invooti. tons
Section (612-725-7559).

Sincerely,

1 Incl iAtRMY 1, IIAJ.)l FY.- !1 T. 0AY, IT
As stated State otservatonlst Colokcl, Corpik Of 1n7,'.'iis;rs

Soil Cooservation Service tstriet LnrliFer

Co'py furnished:
•r. .eith L. beseks
Veastern District Office
U.S. Cnvirontal Protection Ptenty
7401 Lyndale Avenue South
Hfihmeapolie, (Imemota 55423

Identical letters to:
(See attached list)
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Identical letters to:

Ms. Sandra Gardebring
Executive Director
Minnesota Pollution Control Agency
1935 W. County Road B-2
Roseville, Minnesota 55113

Mr. John A. Green

Regional Administrator
Region VIII
U.S. Environmental Protection Agency

1860 Lincoln Street
Denver, Colorado 80203

Dr. Robert H. Hayls
President

South Dakota Department of Environmental
Protection

The State Capitol
Pierre, South Dakota 57501

Copy to: Mr. Jim Nelson

South Dakota Department of Environmental
Protection
Joe Foss Building

Pierre, South Dakota 57501
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it., Pal "Astrt, (u@r,;s of rt~no~x S~of 1 nnwm'ryaw 1.i rvr.

1135 !4S Post Iff icc and Custom uneOtm 'fi ,utal 10'.rt r"

Iq April 117A

'w. Varn% Alew4*wn.r, jr.
"Ariounal Ain'i1Aistr,.tor, "*-Ion V
U.S. r(tviroa~he?:tj)1 rraratmoo fcy
233 South ;:earbart, Street

.)ea '1!. AUtxan~ers

Thips urp.rents our lectterV of 13 A~pril 1174 concerii;- the Vrper 111"tw-4sa
::vrSubbasi4 1 laqr-,ntation Study bajw coaduett-A untler rublic '.A 37-- it..

IncLosad In adttional Irfor~ation and aek itim'erarv for the toar oF the
stibbotpin mcacteult.4 for ?4-27 \prtl 113.T Vo 'wive a y questioin og, t"Is
InforwAttone or e:. tour, pleane cout~ct us* 'IT. T'rbert Nortliru: , '.ief,
Isaeral Inwmt-itato %ftction (612-723-7559) anrrov.!&, a.Ational ilet.i17s.

I macI NARY~ It, ?-AJOR 1"RRES T. 'rAT, T11
AS Stati State Conuerationist ralonel, Corvx of -nrineaeri

Soil Couservation lqariee flistrict "ninftr

C:opy fuarnishedt

'estern Dinstrict nf fie
I*%* EnVIgoueantal Procecttoa A~C*V
7431 Tqndal. Avnne %outh
Hinueapolis, ftnutota 55423

identical letters to:
(See attached list)
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Identical letters to:

Ms. Sandra Gardebring
Executive Director
Minnesota Pollution Control Agency
1935 W, County Road B-2
Roseville, Minnesota 55113

Mr. John A. Green
Regional Administrator
Region VIII
U.S. Environmental Protection Agency
1860 Lincoln Street
Denver, Colorado 80203

Dr. Robert H. Hayls
President
South Dakota Department of Environmental
Protection

The State Capitol
Pierre, South Dakota 57501

Copy to:

Mr. Jim Nelson
Assistant Chief, Water Division
South Dakota Department of Environmental
Protection
Joe Foss Bldg.
Pierre, South Dakota 57501
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UPPER MINNESOTA RIVER SUBBASIN IMPLI4ENTATION PROJECT
CORPS OF ENGINEERS AND SOIL CONSERVATION SERVICE

WATER QUALITY ISSUES MEETING
AND

TOUR OF STUDY AREA

ITINERARY

Date *Tour Guide Host Subject Time and Place

Mon., 24 Apr 76 Coffee and rolls. 8:30 a.m., PEDC Training
room, 6th floor, Post Office

Bldg., 180 E. Kellogg Blvd.

Study Area Water 9:00-12:00 a.m., PEDC
Quality Issues Meeting. Training room.

Board Tour bus, Enroute 12:30-1:00 p.m., Front Post
to Milbank, South Post Office Building.
Dakota.

Confirm Motel Reset- 5:30 p.m., at Lantern and
vations, Milbank, South Manor Motels. (both 605-
Dakota. 432-4591)

Fellowship and Dinner 6:00 p.m., at Lantern Motel
joined by Messrs. Restaurant (605-432-9871)
Willard Pearson, Walter
Matz, Lyle Hanson and
Wives, representing the
Area II Action Committee.

Tues., 25 Apr 78 Walter Matz & Tour of Yellow Bank R. 8:30 Board tour bus with
Odell Greene Basin, South Dakota and luggage at motels.
Jerry Siegel North Fork Lac Oui Parle

River Basin, Minnesota.

1. Visit Corps Big Stone
Lake-Whetstone River Project
South Dakota-Minnesota. 12:00 picnic or box lunch

2. Visit, via tractor and arranged by Odell Greene
trailer, a crossover flooding
breakout site between Yellow
Bank and Lac Qui Parle Basin,
& small and major reservoir
sites on Yellow Bank River.

Willard Pearson 3. Visit small & major reservoir
sites & other points of interest
along Lost Creek and West Branch
North Fork Lac Qui Parle River.

Confirm Motel reservations 5:00 .m., at Monti
Montevideo, Minnesota. &2 -:8a9) & Fiesta

iowooio) Hotels.

Fellowship and Dinner Restaurants near Motels.
Individual arrangement.

B-7
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Date Tour Guide Host Subject Time & Place

Wed., 26 Apr 78 Willard Pearson Tour of North and South 8:30 Board tour bus with
Willis Beecher Fork Lac Qui Parle River luggage at Hotels.

Basins and Yellow Medicine
River Basin.
1. Visit major reservoir
site on Florida Creek, N. Fork
Lac Qui Parle River.

2. Visit RC&D reservoir
site on Lazarus Creek South
Fork Lac Qui Parle River.

3. Visit PL 566 reservoir
site on Conby Creek, South Fork
Lac Qui Parle River.

4. Visit a crossover flooding
breakout site between the Lac
Qui Parle and Yellow Medicine
River basins.

S, Visit -'Jor reservoir site
on South Fork Lac Qui Parle
River south of Conby.
6. Weber dam between Florida Creek
and Lazarus Creek. 12:00 Lunch at Restaurant.

John Boulton Tour of North and South
Fork Yellow Medicine River. 1:00 p.m.

1, Visit crossover flooding
breakout site near Porter.

2. Visit small and major
reservoir sites on North Fork
Yellow Medicine near Hendricks,
Minnesota.

3. Visit small and major
reservoir sites on South Fork
Yellow Medicine River.

Wed., 2.6 Apr 78 John Boulton Confirm Motel Reservations 5:00 p.m. at Ramada Inn.
Marshall, Minnesota

Fellowship and Dinner 6:00 p.m. at Ramada Inn.
Joined by Messrs. Willard
Pearson and John Boulton.

Slide Presentation 7:30 p.m. at Southwest
of Crossover Flooding State College, Marshall,
in the Basins visited, Minnesota
Willard Pearson, John Boulton, Hal
Burnham & Tom Hallbeck

nurs., Z7 Apr 78 Hal Burnham, Tour of Redwood and Cotton- 8:30 Board tour bus.
Torgny Anderson wood River Basins.
Roy Syverson
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Date Tour Guide Host Subject Time and Place

.nurs. 27 Apr 78 Hal Burnham 1. Visit major reservoir
Torgny Anderson site below Lake Benton on

Roy Syverson Dead Coon Creek NW of Russell.

2. Visit major reservoir
site downstream of wild-
life area on Redwood River
south of Russell.

3. Visit major reservoir
forested site on Cotton-
wood River.

4. Visit major reservoir
site under construction with
State funds administered by
the S&WC Board at Walnut Grove.

12:00 p.m., lunch at
restaurant to be determine

Board tour bus Enroute 4:00 ;.m., New Ulm vicinit-
to Minneapolis, St. Paul,
Minnesota.

Arrive Minneapolis, St. 6:30 p.m.
Paul, Minnesota Airport
drop-off, if needed.

* Tour Guide Hosts:
Walter Matz, Watershed Manager, Lac Qui Parle-Yellow Bank (LqP-YB) Watershed District

Odell Greene, District Conservationist, Milbank Field Office, 592 Federal Building,
Milbank, South Dakota

Willard Pearson, President, LqP-YB Watershed District; Chairman, Area II Action Committee
Jerry Siegel, Manager, East Dakota Conservancy District; member Area II Action Committee

Lyle Hanson, Watershed Manager, LqP-YB Watershed District

Willis Beecher, Watershed Manager, LqP-YB Watershed District

John Boulton, President, Yellow Medicine River Watershed District; member of Area II
Action Committee

Hal Burnham, Engineer, State Soil & Water Conservation Board, Ivanhoe, Minnesota

Tom Hallbeck, University of Minnesota Extension Service

Torgny Anderson, Retired Chairman Lyon County Board; Member of Area II Action Committee

Roy Syverson, Chairman, Redwood County Board; Member of Area II Action Committee

B-9
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UPPER MINNESOTA RIVER SUBBASIN IMPLEMENTATION STUDY
CORPS OF ENGINEERS AND SOIL CONSERVATION SERVICE

TOUR OF STUDY AREA - 24-27 APRIL 1978

TOUR INFORMATION

1. A schedule for the water quality issues meeting and tour is attached.

2. Much effort has been made to insure that the tour will be as informative
as possible. Local sponsors will serve as hosts.

3. Additional copies of the draft Plan of Study have been produced. Each
participant will receive a personal copy. You may want to make notes in
your copy. A packet of information is also being assembled for you.

4. About 25 to 35 persons are expected for the tour. A 48-passenger
school bus will be used for transportation. Block reservations for lodging
have been made for Monday, Tuesday, and Wednesday. Room rates are about
$15 for Monday and Tuesday and $20 for Wednesday.

5. We will leave St. Paul about 1:00 p.m. on Monday, April 24 and arrive
at Milbank, South Dakota, before a scheduled dinner at 6:00 p.m. No program
is planned during the 4- to 5-hour trip. We encourage you to become acquainted
with others on the tour (we are going to be rather close together for the
week). You might like to bring a guitar, cards, reading materials, swimming
suits, cameras, etc.

6. We will make a number of stops each day on the tour. Bring clothing
suitable for outdoors; rain gear may be desirable. You may wish to walk
over some of the areas visited (structure sites, overflow areas, etc.).
Local land ou.ners will point out damage areas, frequency of flooding, etc.,
along the tour route.

7. We will leave New Ulm at 4:00 p.m. on Thursday, April 27, for the return
to St. Paul.

B-10
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Attendance List
Study Area Tour, Tuesday, 25 April 1978

Name Address Organization

Linda Lensing Canby, MN Secretary, Lac qui Parle-Yellow
Bank Watershed District

Jerry F. Siegel Brookings, SD Manager, East Dakota Conserva-
tion Subdistrict

Willard Pearson Dawson, MN Lac qui Parle-Yellow Bank
Watershed District

Walter Maatz Bellingham, MN Lac qui Parle-Yellow Bank
Watershed District

Gloria Pearson Dawson, MN

Ellsworth Smogard Madison, MN State Representative, District 20A

Milford Anderson La Bolt, SD East Dakota Conservation Subdistrict

Lyle Hanson Madison, MN Lac qui Parle-Yellow Bank
Watershed District

Glen Anderson Bellingham, MN State Representative, District 13B

Odell Greene Milbank, SD District Conservationist, Soil
Conservation Service

Harley Svarvati Milbank, SD Technician, Soil Conservation Service

Norman Larson Worthington, Representing Representative
MN Richard Nolan

Willie Beecher Canby, MN Lac qui Parle-Yellow Bank
Watershed District

John J. Gundrison Clarkfield, MN District Conservationist, Soil
Conservation Service

Kenneth Helgeson Yellow Medicine River Watershed

Ed Traen Cottonwood, MN Yellow Medicine River Watershed

Keith Roble Marshall, MN Engineer, Soil Conservation Service

Melvin J. Niehaus Ivanhoe, MN District Conservationist, Soil
Conservation Service

John Boulton Porter, MN Yellow Medicine River Watershed

Vernon Maas Canby, MN City Administrator, Canby

Tom Fischer Marshall, MN Soil Conservation Service

Carl Hauschild Lincoln County Commission

George Holcomb Marshall, MN Agricultural Extension Service,
Marshall State University

Tom Hallbeck Marshall, MN Agricultural Extension Service,
Marshall State University

Hal Barnham Ivanhoe, MN

Jim Nichols Lake Benton, State Senator
MN
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STATE PLANNING BUREAU
State Capitol - Offl. of

Pierre, South Dakota 57501o
605/21*i-m11 Executive monogement

773-3661

April 28, 1978

Mr. Robert Northrup, Chief
General Investigation Section, Planning Board
U.S. Army Corp of Engineers
Post Office Building and Custom House
St. Paul, Minnesota 55101

Dear Mr. Northrup:

As I believe you are aware, Mr. Stan Kummer of your office
has been scheduled to meet with the South Dakota Natural Resources
Cabinet Subgroup on Wednesday, May 3, 1978, for the purpose of
making a presentation regarding the purpose and status of the
Upper Minnesota River Sub-Basin Implementation Project. The meeting
will be held at 1:30 p.m. in the Game, Fish and Parks commission
room, Sigrud Anderson State Office Building.

The Natural Resources Cabinet Subgroup is the forum through
which major policy issues pertaining to natural resources are
reviewed and coordinated. The Subgroup is chaired by Dr. Allyn
Lockner, Secretary of the South Dakota Department of Environmental
Protection. Other members of the Subgroup are the departments
of Natural Resources Development, Game, Fish and Parks, Agriculture,
Transportation and School and Public Lands. The Bureaus of Finance
and Management and State Planning, as well as the Office of Energy
Policy, also participate as Subgroup members.

A copy of the agenda for the May 3rd Subgroup meeting is
enclosed for your reference. Please contact me if you should
have any additional questions. We look forward to Mr. Kummer's
presentation.

aCordia 
y,

Scott D. McGreg r
Deputy Commissioner

cc: Mr. Stan Kummer
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STATE PLANNING BUR EAU 4OUTH 4I%
State CapitolO

Pierre, South Dakota 57501 Office of

605/224-36611 Exec.'tive management

April 28, 1978

MEMORANDUM

TO: Natural Resources Cabinet Subgroup

FROM: Scott D. MGree~+

RE: Agenda for May 3, 1978, Subgroup Meeting

The next meeting of the Natural Resources Cabinet Subgroup will be
held on Wednesday, May 3, 1978 at 1:30 p.m. in the Game, Fish and Parks
Conference Room, Sigrud Anderson Office Building. Items to be considered
at that time include:

1. WESTPO update (Lockner)
a. State Management of Resource Scarcity and Hazards
b. WESTPO-Committee on Natural Resources

2, Upper Minnesota River Subbasin Implementation Project,
P.L. 87-639 (Stan Kummer, Corps of Engineers)

3. Water Development Alternatives, Vol. II State Water Plan
(Butler)

4. Natural Resources Organizational Study (Garry)

5. High Plains Project; develop recommendations for the
Governor (Lockner)

6. Department of Energy and Utility Regulation; develop
recommendations for the Governor (Lockner, Van Loan)

7. Garrison EIS; develop recommendations for the Governor
(Lockner)

8, Mine Safety Inspections (Griffiths)

9. Other
a.
b.
C.

B-13
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%Deportment of
Environmental Protection
Pierre, South Dakota 57501
Phone (605) 224-3351

April 28, 1978

Don Hartman
St. Paul District, Corps of Engineers
1135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101

Dear Don:

Due to prior commitments, no one from our Department was able to attend
a tour of the proposed Upper Minnesota River Sub-basin Implementation
Project sites in South Dakota. However, other departments in South
Dakota in addition to our own should be involved with the project. The
Governor's Natural Resources Sub-Cabinet can serve as a forum to meet and
gain input from the concerned Departments. A mailing list of members is
included. I would appreciate it if someone from the Corps of Engineers
and the Soil Conservation Service familiar with the Preliminary Draft
could come and give a presentation and answer questions on the project.
Prior to the meeting it would be desirable if a brief paper summarizing
the project could be given to the members to increase their participation.
If arrangements can be made for such a meeting, please contact Ben
Orsbon, Bureau of Planning, State Capitol, Pierre, South Dakota 57501,
phone (605) 773-3661 and myself. Ben is in charge of the agenda for the
Sub-Cabinet.

Sincerely,

Leland Baron
Environmental Analyst III
Office of Water Quality

cc: Harry M. Major
State Conservationist
Soil Conservation Service
316 North Robert Street
St. Paul, Minnesota 55101

Forrest T. Gay, III
Colonel, Corps of Engineers
St. Paul District Engineer
11135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101

A4/16

Equal Oppot.,t.w.Xy EmployeA
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Natural Resources Sub-Cabinet

Allyn 0. Lockner, Secretary (Chairman of Sub-Coimittee)
S.D. Department of Environmental Protection
Foss Building
Pierre, South Dakota 57501

Vern Butler, Secretary
Dept. of N!tural Resource Development
Foss Building
Pierre, Scuth Dakota 57501

Richard Garry, Commissioner
Bureau of Finance and Management
State Capitol
Pierre, South Dakota 57501

Albert Griffiths, Director
Division of Conservwtion
Anderson Building
Pierre, South Dakota 57501

George D. Kane, Commissioner
Department of School and Public Lands
State Capitol
Pierre, South Dakota 57501

Steve R. Merrick, Commissioner
Bureau of Planning
State Capitol
Pierre, South Dakota 57501

Jack rerwin, Secretary
Department of Game, Fish & Parks
Anderson Building
Pierre, South Dakota 57501

Jares Van Loan, Director
Office of Energy Policy
Foss Building
Pierre, South Dakota 57501

B5/01
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aDeportment of
Environmental Protection
Pierre, South Dakota 57501
Phone (605) 224-3351

May 10, 1978

Col. Forrest T. Gay, III
District Engineer
U.S. Army Corp of Engineers
St. Paul District
Room 1222
P.O. and Custom House
180 East Kellogg Blvd.
St. Paul, Minnesota 55101

Dear Col. Gay:

On May 3, 1978, the Natural Resources Sub-cabinet designated Mr. Ajb.grt
Griffhs as the contact person in the Executive Branch of South Dakota
State Government for the Upper Minnesota River Sub-Basin Implem nn
Stjy under P.L. 87-639. All communications from the Executive Branch
of State Gove~Tment regarding this study will be channeled through Mr.
Griffiths, and we respectfully request that all communications from
Federal, State and local agencies in Minnesota to South Dakota State
Government be channeled through him. Mr. Griffiths' title and address
is Director, Conservation Division, South Dakota Department of Agricul-
ture, Anderson Building, Pierre, South Dakota. His telephone is (605)
773-3258. Thank you.

Since

Departm o nvironmental Protection

cc: Richard F. Kneip, Governor
State of South Dakota

Mr. Albert Griffiths, Director, Division of Conservation
S.D. Dept. of Agriculture
Ben Orsbon, Executive Policy Aide
Bureau of Planning
Natural Resources Sub-cabinet

B5/07

Equat Oppotun.ity Emptoyev
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DEPARTMENT OF THE AMW DEPARTMENT OF AGICLTURE
St. Paul District, Corps of Engineers s1l conservation Service
1133 U.S. Post Office & Custom House 316 North Robert Street

St. Paul, Minneeota 55101 St. Paul, Minnesota 55101

15 May 1978

Mr. George Alexander, Jr.
Regional Administrator, Region V
U.S. Enviroumental Protection Agency
230 South Dearborn Street
Chicago, Illinois 60604

ATTN: Mr. Ronald Mustard

Dear Wr. Alexander:

Our letter of 13 April 1978 advised you of the current Minnesota River sub-
basin mplmentation study being enducted Jointly by the Soil Conservation
Service and the Corps of Ingineers under authorination of Public Law 87-639.
We understand that the lead time ws too short for you to respond to our
invitation to attend a meeting to discuss specific water quality issues.
The South Dakota Department of Environenatal Protection also was not able
to send a representative to the meeting.

This confrmse our recent contact with Mr. William Pran of your office to set
up another metift with the sme parties on U June 1978 at 9 a.m. In room
1220 of the Corps of Engineers office. We have also confirmed the neeting
date with Wr. Lanny 24ssi, Minnesota Pollution Control ASency, and
Wr. Albert Griffiths. Division of Comewvatlon, South Dakota.

Specific issues and questions we would like to address at the meetin are
listed on inclosure 1. In April we met with representatives of the KMnne-
mots Pollution Control Agemsy to discuss these points. Inclosure 2 states
the Corps of 2gInee*-Soil Conservation Service position on the Lemae.
POt your covenience we are furnishing an additlw espy of the draft plan
of study which provides an overviwe of the lnvwstiation.

Wk. William Goie, Envivoumental Protection Agency, Region VIII, ha advised
us that studies of the entire upper Minneaots lIver basin Including the Yellow
Bank River it South Dakota, usually under the Jnrisdietion of Region VIX,
should be coordinated with yew office.

B-17
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Mr. eore Alemuder, Jr. 15 Hey 1978

We trust that participation of you water qulity uMertg will regolve

isses early Is the study amd help to aeeue forualation of acceptable
flood damge reduetion plans fe uanagement of the water and related
reaumee in the basin.

Sincerely.

uAMAI-. PAM FRoEST T. CAT, III
"Ste t tsa*aeat Colonel, Corps of IngIueis

moil CeasrvatiOl serrice DistrIet Rugineer

As meted

i-18
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UPPER MINNESOTA RIVER SUBBASIN IMPLEMENTATION STUDY

Public Law 87-639

WATER QUALITY ISSUES

a. Existing water quality standards for the subbasin tributaries.
Do the tributaries now meet these standards? What water quality standards
will the State establish for the reservoir and the stream reaches down-
stream of a dam? If water quality standards are not currently met for the basin
tributaries, do you expect full compliance with standards after reservoir
development?

b. Do you have any specific concerns regarding the impacts of potential
channel modifications on the assimilative capacity of streams? What param-
eters are of concern? Is any sampling, monitoring, or modeling needed to
determine the water quality impacts of potential channel modifications? If
needed, what specific studies do you require and what level of detail is ac-
ceptable to your agency?

c. What do the State agencies view as beneficial uses of the basin
tributaries? Is reservoir development compatible with these beneficial uses?
Is stream channelization development compatible with these beneficial uses?
Is the elimination of cross-subbasin flow compatible with these beneficial
uses? Are high- and low-flow diversion channel developments compatible with
these beneficial uses? If any of these types of development result in vio-
lation of existing water quality standards of the tributaries, under what
circumstances and conditions would the Environmental Protection Agency
accept the State agency's:

(1) Variances in the water quality standards for parameters within
a specific use classification?

(2) Changes in the use classification for a segment of the stream?

(3) Changes in the use classification for the entire stream?

d. Would dry dam flood control reservoir type impoundments with short-
term detention times be considered to impose any significant downstream water
quality problems? What minimum detention time would be considered sufficient
to potentially impact on downstream water quality?

e. Would anticipated eutrophication of a reservoir development result
in unequivocal opposition of the Environmental Protection Agency to that
project?

f. Under what conditions, if any, would beneficial impacts of flood
control, water quality, recreation, and fish and wildlife be sufficient to
alter opposition of the Environmental Protection Agency and State agencies
to the potential developments not fully complying with their water quality
standards?
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g. Would current state-of-the- art methods of mitigation or elimina-
tion of potential water problems downstream of a reservoir such as a multi-
level outlet structure, aeration of the reservoir to prevent thermal strati-
fication, or any other methods and coordination of the reservoir operation

plan be acceptable?

h. The water quality monitoring program including the required
parameters and frequency and duration of data collection. What physical,
chemical, and biological parameters are used to determine whether a reser-
voir, channel modification, or diversion is acceptable and meets the bene-
ficial uses of a river?

i. A discussion of any predictive models that should be included in
the water quality studies to evaluate the parameters.

J. Specific items that should be included in the water quality report.
What constitutes an adequate report and documentation?

k. At what phases of project planning should (1) preliminary water
quality evaluation be made and reported based on available data and (2)
detailed water quality data collection and analysis be conducted and re-
flected in the planning process and environmental impact statement?

1. Any other related matters as deemed appropriate.

2
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WORK SHEET

Specific Issues and Questions

a.

(1) Existing water quality: General classification 2C, 3B basin-
wide except for some segments in the Redwood Basin classified as trout
streams. Those not named are 2B.

(2) Do tributaries meet standards? Major problems in Lac qui
Parle and Yellow Medicine basins are violations of coliform and turbidity
standards and elevated levels of nitrates and TSS. Nonpoint sources
are significant and water quality standards cannot be expected to be
maintained until nonpoint sources are controlled.

Monitored reaches of the Cottunwood are characterized by
high levels of fecal coliform, turbidity, nutrients, and particulate
matter. While noncompliant point sources contribute, the major source
of pollution is probably nonpoint in the Cottonwood basin. Water quality
of the Redwood is good. No data available for the Yellow Bank.

(3) Water quality standards to be established: One of the points
to establish is whether these intermittent streams are to be classified
as Effluent Limited Segments or Water Quality Segments. Nonpoint
sources of pollution are expected to be reduced because of the proposed
SCS land treatment program.

(4) Full compliance with standards after reservoir development:
Group discussion.

b.

(1) Impact of pctential channel modifications on assimilative
capacity: None of these intermittent streams have any assimilative
capacity for a continuous loading.

(2) Parameters of concern: Change in water temperature is thought
to be the major parameter. We have done some modeling of temperature
differences in regard to other channel modification projects.

(3) Sampling, monitoring, modeling: We propose no sampling or
monitoring for channel modifications. Could do some temperature
modeling.

(4) Specific studies and level of derail: Group discussion.

incl 2
B-21
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WORK SHEET - Specific Issues and Questions

C.

(1) Beneficial uses and variance in water quality standards and
use classifications: In general, we anticipate that reservoirs would
Improve water quality by trapping of sediments and reducing downstream
channel scour. Also, slower release rates would raise base flow condi--
tions in some instances.

d.

(1) Would dry dams cause any significant downstream water quality
problems: We do not anticipate any problems. Information from University
of Minnesota (Shapiro) is that detention times of less than 10 days would
have no effect on water quality.

e.

(1) Eutrophication: All of the reservoirs are expected to be
eutrophic because of nature of soils, land use, and nutrient rich low
base flow levels.

f.

(1) Position of EPA and State agencies if potential developments
do not fully comply with water quality standards: No comment.

g.

(1) Current state-of-the-art methods for mitigating downstream water
quality problems: The various methods such as aeration or multilevel
outlet structures appear to be generally beneficial, and all have been
used.

h.

(1) Water quality monitoring program: We propose to sample existing
impoundments thought to be similar and representative to the proposed res-
ervoirs. Samples would be taken during spring, summer, and fall at various
depths in each pool. Standard parameters would be taken.

I.

(1) Predictive models: For dry dams or extremely shallow impound-
*ments, we know of no predictive models. For the deeper (30 feet or more)
dams the Corps has a predictive model. We do not propose to use any pre-
dictive models for this study.

2
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WORK SHEET - Spertfic Issues and Questions

J.

(1) Adequate report and documentation: The report will document
all water quality sampling data and land uses upstream of each reservoir.
This will also include all data on existing reservoirs which will be
used to predict water quality in the proposed impoundments. The report
will show all rationale used in predicting water quality conditions.
We do not plan to investigate water quality conditions downstream to the
Minnesota River.
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DEPARTHWIT OF THE ARMY DEPARTrM OP AGRICULTURE
St. Paul District, Corps of Engineers Soil Conservation Service
1135 U.S. Post Office & Custom House 316 North Robert street

St. Paul, Minnesota 55101 St. Paul, Finne.sota 55101

15 May 1978

Me. Sandra Cardebring
Executive Director
Minnesota Pollution Control Agency
1935 West County Road B-2
Roseville, Minnesota 55113

Dear Hs. Gardebring:

Our letter of 13 April 1978 advised you of the current Minnesota River
subbasin implementation study being conducted jointly by the Soil Con-
servation Service and the Corps of Engineers under authorization of
Public Law 87-639.

In April we met with representatives of your office to discuss water
quality issues associated with the study. The South Dakota Department
of Environmental Protection and the U.S. Fnvironmental Protection Agency
were unable to send representatives to the meeting. Thus, we have set
up another meeting with the same parties on 21 June 1978 at 9 a.m. in
room 1220 of the Corps of Engineers office. We confirmed the meeting
date with Mr. Lanny Peissig of your office, Mr. William Pranz of the
U.S. Enviromental Protection Agency. and Hr. Albert Griffiths, Division
of Conservation, South Dakota.

Specific Issues and questions we would like to address at the meeting are
listed en inclosure 1. Inclosure 2 states the Corps of Enginseers-Soil
Conservation Service position on the issues. For your convanience we are
furnishin an additional copy of the draft plan of study which provides
an overview of the Investigation.

We trust that participation of your water quality experts will resolve is-
uses early in the study and help to aseno formulation of acceptable flood

e reductn plane for a nt of the water and related resources
ahe be@, 7 7

sincerely,

1A51 M. WMJOR FORREST T. GAT, III
State Conservationist Colonel. Corps of Enginaers
seil Conservation Service District Engineer

3 Zel
As stated

Copy ftwiehed:t
tr. Lany PelesIgwater Oe4ltv, qV1404ft

Minnesota Pollution Control Agency j

Roseville, inn. 55113
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D dIMWIMMT O THE ANT DVARTNEWT OF AlICULTURE
St. Paul District, Corps of fin8aeors Soll Conservation Service
1135 U.S. Poet Office 6 Cstem bswee 316 North Vobort Street

St. Paul, hameloa 53101 St. Paul, Minnesota 55101

13 May 1976

W. Albert Grlffiths
Director
Division of Conservation
Andirson uilding
Pierre, South Dakota 57501

Dear M. Griffith..

V e e writing Is rolegd m the cNIVEat M100040ta River subbasin Imple-
mtation study being condueted jointly by the Sell Conservatiou Service
and the Corps of Ingissers wider eathorisation of Public LaW 87-639.

Ms scheduled a mting in April to discuss water quality lo ms, but the
bSath Dakota Departmet of lwvrounmeatal ?rotection and the U. , i Unviron-
mtal Protectio hgney were unable to send representat ives to the-ettm.

This onfsim our reat contact with you to set up another mseting with
the am parties on 21 Juve 1978 at 9 a.m. in rom 1220 of the Corps of
Begineer effice. We hae also confirmed the meeting date with I*. William
Mn8, 9I. Riowrownatal Protection Agency, and lWt. Lenny ?estsig,

Hinesseta Pollution Control Agency.

Npeifle ms and questions we ould l ke to address at the matihng are
listed so Imlesore I. to April ws met with repseaemtttivos of the Minns-
srta Pollutiou Central Agenay to dimea these points. IJeloeure 2 states
the Cerps of UIfmse-Ssil Coswevation Service position on tho losuos.
Par ~ a sovniemle w ere furnishing an additleal copy of the draft plan
of staiy sub preM ee an overwim of the lawetlastgat.

Ve trust that pertlalPatlm ofom ywater quallay enparte will resolve
ar An the stud help 6o 8--e ffarmlatlm of aCCeptable

redmet forv amM mt of the water sad related re-
s the be

RAM! N. I S 10T35 T. "T,. III
state Couseretioist 0o0nl, cor of ialmers
IO o l artiou s~ Disetrict lngine

3 1114
As stated

Copy furnished:i
Dr. A3Lly lwo *Sereevr, Nat Baheta Dert of mwrU'oinstal Protection
Piertre baqh DehB-a
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JUN20 97
Colone1l F1urxcsL T. Ciy, III
District Engineer
U.S. Army Eni;ij"ci )istrict, St. Paul
1135 U.S. Post Office and Custom lhouse
St. Paul, Minnesota 55101

Dear Colonel Gay:

I appreciate the letters of April 13, 1978 and May 15, 197f', signcd by
you and 1r. Harry M. EaJor of the Soil Conservation Service, in re-
gard to the proposed flood control program for thu -',Jieoti River
Basin, i o.'ich is being Lnord.united with the Soil Con;.rvntion Servicc.
The two letters requestcd certain information and our vie%,,; on some
asnzcts of the nroioct.

We have addressed thcse questions in our correspondence re?:icLdin, ti&e
proposed Twin '!lhcy Reservoir project. I see no need at thi' ti'e
to reiterate LiLe position of this Agency in regard to :ater quality.
The water quality studies should ultimately determine how the project
will affect water quality standards and whether or not the predicted
water quality problens can be resolved.

To facilitate a discussion and begin the studies for this project, a
meeting has been irringed in your offices on June 21, 1978, at 9:00 A.M.
Members of my staff will be in attendance and will assist you in formu-
lating the water quality studies.

I appreciate your rqtiesting our input at this early date. If I can
be of any further as;istance, please contact mc again.

Iiticetely youts,

/Valdis V. Ada kus
Acting Regional A,,iinistrator

B-27
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- National Wildlife Federation
1412 16TH ST, NW_ WAStIINGION, DC. 20036 Phone. 202-483,1550

1825 Nevada Ave. S.
Minneapolis - 5542b
June 22, 1978

Mr. L.K. Lappegaard
Soil Conservation Service
316 N. Robert Street
St. Paul, Minn. 55101

Dear ,1r. Lappegaard:

I would appreciate receiving all pertinent information, including the
draft project report, on the Upper Minnesota River Subbasin Implemen-
tation Project.

Please send this information to the Minneapolis address in the upper
right hand part of this page.

I would also appreciate it if you'd send duplicate copies of the same
information to the following:

Roger Pries, President
S.D. Wildlife Federation
812 N. Monroe
Pierre, S.D. 57501

Gordon Meyer, President, MCF
735 E. Crystal Lake Road
Burnsville, Minn. 55337

Dr. Keith Harmon, Field Repr.
Wildlife Management Institute
Rt. 1, Box 122
Firth, Neb. 68358

If the draft report is a draft environmental impact statement on this
project, please inform us of the review and comment deadlines and
such relevant information. Thank you.

SincerelY / {"

CharlesJ Griffith
Regional Executive
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I;PrARTM-14T . " r &P-%Tr, OF AGr!rCbLTPI
St. Paul rsatricL, Corps of Engineers Soil Coenservation Scrvice
1135 11.5. Post ffice & Cuatom Roese i16 North Loburt Street

St. Paul. '-I±nnewta 55101 St. Paul, Rinymnota 5.5101

7 July 1978

Mr. Valds. V. Adnkua
Acting Regional &tdadstrator, .eRion V
U.S. nviromuoutal Protection A/ency
230 South Dearborn Street
hicago, ltinoie 60604

AT"N tr. RtinaLd Mustard

Dear 4. AMOnuat

We appreciate the U.S. Kvironmental Protection Aencyas participatten in
the 21 June 1978 interagency meting held at our office. "The mating con-
earned Mspcife water quality issues associated with a vater and related
land resource study of the upper M isesote River subbasins amoducted jointly
b- the So.il Conservatie Service and the C "s of ta.giner8 under athori-
zation of Public Law 87-639. A rester of participants aid an agenda for
the eting are inclosed.

As a follow-up to discussions at the maetLag, we would like the Envairomutal
Proteetion Agescy to furnish a letter stating Its acceptance of the folloirw:

a. The Environmetal Protection Agency has approved the State water quality
staudds end classification of streams In the stdy area by M!mamsota aad
South Dakota. South Pakota ho mnimal water quality data on its streas
and aoNt judge whiab once curentty meat the classified standards. Hinneaota
has water quality data an the major stream but Infernatin ls ncomplete for
the beadwatarse Tha £wire mstal Protection Agency and the two States agree
that water quality with r seewir project deelopuat should equal or ameed
the atural asndtioa prier to oostruction.

b. The Baniroometal Protection Ageacy snd the States cmolder chaunnll-
setiee as a last aiternative uasure of stre o ew control. The National
Mvirmmtal Policy Mt and U.S. Department of Agriculture-7,S. P58h mad
Wildlife Setvic (awuel Giodemes, are refernced gSudelinee. The Enwirou-
mental Pmeteeti Agency sod the States list teerature as a pVYmer water
quality parenter, Tram at - are of prim oueern md South Dakota trans-
witted a listing of State trout strens of which aft are in the study area
headwaters. innesota liets two trout atreame In the study area. South
Dakota will provide Its watar plm for study me.
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Mfr. Vaidas V. Adadnae 7 July 197d

a. Gemarallye uses of strea." are set by rerulation md are not allowed
to be chanted by project development.

d. Vet dams with sediment or conservation pools are desirnle to the
State. The agencies do not anticipete water quality problers with dry
dat. lewever, with both vet and dry da, impacts will be Judged by ,iow.i-
stream effects.

a. The nvinnuintal Protection Aency and the States agree that soxe
met dam will be eutrpbia. This is a concern if reservoirs are in an accelerate:!
rate of outropkiceatlo. The Iuviwotmntal Protection Aer.cy reconments the uso
of retemtion - loading curves duriag design. All of the agencies alrea tnat
adverse dommntrem Impacse caused by reservoir discharges would be a violation
of water quality atandarde.

f. Any devalimetal beneficial impacts will not be acce .ed as trade-offs
for advers water quality Impacts. PuLl compliance with the water quality
standards to the objective. The agencies wotuld respond specifically to actuaal
project plaw. They accept mitigation for nonpredictive adversR tUpacts.

p. A suapg ted water quality monitoring propram arsead to by tihe threa
agene s oas followe;

(1) Four exlstng reservoirs, representative of the major land resource
areas of the study area, will be monitored an also representative of those
prospective sites with 50- to 100-equare-mile draluaf:e areas on nearby strer B.

(2) Measuremnuts of the stream inflow, the Iuwpmdmenc, and outflow
In the spring will be taken. 4oultoring will occur three tt,es in the sumter
and snee during the winter.

(3) Parameters to he mtonitored will be agreed upon by the study work
group and State agencies. Minnesota desires that samling for pesticides
and herbicidee be done at least ones a year in all major reservoirs.

(4) £11 trout streams will be Included in the stream sonitorinu pre-

be frediative nodliag Is net applicable to the potential reservoir frv.ount-
santa in the study area.

t. hee are a few aituations of possible uicipal affluent discharge into
potential sermir Impomdmnats which should be coordinated with lecal -interests
for possible Imroed treatmnt to remov entainants.

2
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-4r. Naldas V. Adamkus 7 July 1978

For us to proceed with the water quality study In a tnely manmer ad to
advise congreimional and local interests of agreements mado.betwen the
U.S. Environmental Protection Aency, innmota Pollution Control Agency,
South TDWota Department of Environumntal Protection, and Corp. of Enginear
on the water quality issiues, we would appreciate your direct response to
this latter by 4 August 1978. Should you have any questions, please contact
us. r. Peter Vischer, Chief , Hydraulic Entinsering and Fowdation Materials;
Branch (612-725-7567). or 4r. Robert Northrop, Chief, Caneral Investigations
Sectims (612-725-7559), can provide additional information.

Sincerely,

2 rnei HARRY M. ?IAJOR VALTZR L. M
As stated State Conservationist Lieutenant Colonel, CE

Soil Conservation Service Actinr, Dittrlct Engineer

CFO

Mt. Keith L. seka
Western Ditrict Office
11.8. iaviromental Protection Agency
7401 Lyndale Avenue South
4imsapolis, nnasota 55423
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UPPER MI'NESOTA RIVER SUBBASI1NS STUDY - WATER QUALITY
MEETING WITH SCS, COFE, EPA, MPCA, SOUTH DAKOTA

21 JUNE 1978

NAME AGENCY POSITION OR TITLE

Stan Kummer Corps of Engineers Study Cochairman

Dan Hartmann Corps of Engineers Water Quality Unit

Lanny Peissig Minnesota Pollution Con- Section of Surface &
trul Agency Groundwater

Laslel Lappegaard Soil Conservation Service Study Cochairman

Dan Reinartz Corps of Engineers Water Quality Unit

Ordean Finkelson Soil Conservation Service Water Quality Unit

Ray Cope Soil Conservation Service W.Q. Spec., MTSC, Lincoln, NE.

Bill Franz Environmental Protection Environmental Protection
Agency Specialist

Lee Baron South Dakota Department of Water Quality Program
Environmental Protection

Duane Murphey South Dakota Department of Water Quality Section Chief
Environmental Protection

Ken Krug Soil Conservation Service River Basin-Watersheds-
St. Paul

Albert Griffiths South Dakota Department of State Liaison
Agriculture

Gary G. Rott Minnesota Pollution Con- Surface and Groundwaters
trol Agency Section

Robert Northrup Corps of Engineers Chief, General Investigations
Section
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AGENDA

UPPER FIN...OT.\ RIVER SUBIBASIN STUDY
CORPS OF ENGINLIT,-S A:1u SOIL CO(;LSRVATION SEFAVICE

WATER QUALITY ISSUES

2 1 jMr 1978

9:30 A.M. Introductory Remarks Stan Kummer

Study Background Laurel Lappegard

Slide Presentation Stau Kummer

11:00 A.M. Specific Issues and Questions Group Discussion

12:00 Noon Lunch

1:00 P.11. Corps of Engineer Reservoirs Dan Hartmann

Soil Conservation Service Ordean Finkleson
Reservoirs

1:45 P.M. Water Quality Sampling Program Group Discussion

4:00 P.M. Summary Stan Kumer

9 B-33
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St. Paul District, Corps of ?MS'igosrs Seil Conservation Service
1135 Vag* Post office 4 Cutm Usae 316 !4erth Pebert Street

Ste Paul, f4Sameeta 53101 St. Paull qniot 551 ?u1

7 JTuly 1973

.W. Sandra Gardabrior
Executive rDrector
MoSnsmeta Pollution Control Agency
1935 iht Cousty lad 5-2
Esevillat ?UMseeta 55113

,)eor mm, Gerdebriagi

Wo appreelato the participation of the Minnesota Pollarlom Control Agaey
In the 21 Jam 1973 Interagency meting held at ouar off ice* The weetliks
moecrmad specific wator quality Issume assciated with a water and related
land reseaeo study of the up~per Uamete River sebbasina onducted jointly
by the 3el1 Conservation Service and the Cot"p of Imgiers under authert-
nation of PubI1t Lar 87-6 39., A rester of partiipants and -n agends for
the inetialg am tclesed.

As a follow-u to disoussloina at the meting, we would appreciate a letter
ecatift the XLmesta Pollution Control Agency'* aeaptance of the foUoWAntt

a. The ftwireena Protection hes? has aiproed the State water quail.-y
standards and clasaIftesionu of stream In the study area by Minnesota and
South Daboae, Seuth ?lakets bas mInlual water quality datean Its streamm
and "on" Jed@* which e gallantly met the classified stmoderda. NXImneota
has -mer quality data en the major sam but Inatio to aIncomplete for
the heeauseeus. The R.vrmmetal Froteats Agomey and tn twe States agree
that woter quality with roeeui project development ebuld, equal or excsed
the sausral omfdtse poier to emastatlm

be The Umiromisal fteteasio Asoey an the States thsderebe Li-
action as a last aitemasive mmuma of stramfLaw setrel. The qational
kviuint aley Aet said Ile. Dpaftmat of Agriculture-U.S. Irish ad
Wildlife Soiuie O2im Gidelism we refereucd ueid&liae Ths wInv-v

sutal Protetion Agway mmd the tste It temperature ana primary water
quality paamter. Troe stramom We of Prim mser and South Dakota trie-
Witted a Uisti"g of State beest strams of whiab ola we In the study area,

bsauu~ia manseta 11620 be "e ater In the study alge South
Deata will presidg its wator plmm for study me,
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-s. Eandra Cardehrivwj 7 J'uly l197.q

c. (euierally, un'5tS (If %rnii.'o ar: st by re-ulntinsi ard are not allowati
to be chartn-eJ by ?,ti.ct kut.

.i. ~ht .AS vtr- ').~; - or co7'n-trv,-1cn pol- kr" Perirbln to Vic

,lami. M!owevcr, with bioth wt anti cAry iare, irjactr. wil he juti!'eQd by Iowa-
a t rparl effects.

el, -ho .nvtror.-Iwtal ProrntiAii it,-rnv and thr. Ststrs Aree that sorte
wet dw will boti samro-,1hc. ' Ui~ in n concern If reserwriir-t are in an cccelerat.-.o
rate of sutruvhicnitloi. ':'he 1'rotection '. cilcy reccw'vnds the us-~
of ratention - 2o'Ji'7 C,.Arve b!uinf ttteaii. 111 of the~ n!oaces a,,-roe that
aere dwnstrse.i.) £np~ncts caust.iJ by rr~-,wrlroir etigehiar-ea would be a -7iolation
of waiter Eluaity starlJRrds.

f. Any Jovelopraritel b'pneficlial ir.-icts will. not be accepteti as tradle-offs
for adv~erse water qualit7 twl-actR. !',ill cowzrlinuce witli the water quality
mtandarla in tji ob4,ctivv. iiie n,,!-cios ieouWt raono aecificadly to actual
?ro.ect ulans. -hey cept ritivat ori for iionpredictive advura& im-acts.

.. A auuyusta(; wat(.r itty r,,anitorix prorr elzread to by the thre
a',encies is oil follower

(1) :"our evisti-r~*iryxs rf -ircsontsitive of tie major land resource
areas of the sruhd? arei. !111 Ur -'itomre! no also. re-wresentative of those
proepective siites with 5n- Lo 1d~R;ar--l rair.ec Are^F on nearby streama.

(2) '1@aattretr.!mts of thic strca : Inflow4, te iniouridswt, and outflow
In Vie spring wi±ll be tajcn. -onltnrfn -ill1 occur three times Ini the sum'wr
=4 once 4iurin:. t!o wiz.t.tr.

('4-) 7'arrtters to hr . o;a±iro.L wIll bu ,rg~ anon by the st&dy work~
rroup ant! ?,tstr a''ris iuenotn d#P.1r;.~ thu't oatirilr: for pesticidos
satid herbicileii bt' Aone at 1'aat onee mt vr'r lit all imlor reservoirs.

(4) All trout streawas will he Ftliado in thm streari vumitorlat: PTO-
~remi.

h. ?rw'dicttv* %'odaeling is not si'-llcabla to the potential reserveir Impowid-
vatet In the study nrun.

1. Thre aro' a few situations of qraslhla munlcipal effliient discharge Irtco
potential reservoir irpo~meuta which shoulid be coordinated with local Interests
for possible tnproveJ troAtmiir~ tn re,-,nve contaminanmts.
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lie. 'madwc Gardebrin* 7 July 1973

For an to proceed with the waer quality otuily Is a tiomly %ano azuA to
advise coagrosaioue1 ad local Interets of egwaamante made beten the
U.5, E nvironmntal Protectiom Agency, 1Miuseeots Pollutl'n' Control Aipency,
South Imkota I-epartumt of btsmti ital FrotectIon and Corps of En, rnears
oni the water quality Ioouea, we vesli appreciate your direct respoauae to
this lotter by A August 1978. Mouald you boa my questiii, pleas. contact
in, !u., Pater Flacher, Chief, Nydramlic ragiteerinwr and I'nundation ' 4aterlals
Branch ((12-725-7367)9 or lire Robert Northrup, Cuief, (reneral InmestIpattcz
Section,O (blZ..725-7339)* can proide additional, Inforvration.

2 mnci RAW? .4. IAM WALTER L. PVT4!
A. stated state COueerva"imt Lieuatenant Colonal, CE

ftl Coservatism Saeice Acting flistriet Entraer

r:FS
Mr. Lanny ?eissig
Water Quality VIVylIas
14imwota P*UutIm Cantl Agcy
1935 West Commty ga" 3-2
Roweaillet Itewt "3M

ftr. anry 0. Rott
water "Isuert Mwiem
!41rameata Pelletom Control Aaw
1935 Weea Cmmty lead 3-2
26eiyo. !teia 35311)

3
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SPAR2WNT OF ml ARMY MPARTrtr OF AGR1CLTURF
St. Paul Distriet, OM@ of Enstneer Soil Conservatton Service
1135 U,.S Pat Offle & Custom Woo" 316 *;orth Robert Street

St. Pail Umnasoota 55101 St. Paul, Minnesota 55101

7 July 1978

Hre Albert Griffiths
Directo
Diviasio of Cmservation
South Dakota Dopettnt of Agriculture
Aadersos iuilding
Plarre, South Dakota 37501

Dtr Me, Griffiths$

We appreciate the participation of the South Dakota Department of Environ-
mstal Proteetm in the 21 June 1978 interagency meting beld at our office.

ThM mrtfag csoerned specific water quality ILmm associated with a water
mad relatad Land resources study of the upper MLmueeota River subbasins
eadueted Jotntly by the Soil Conaervation Bervie and the Corps of Enminoers
under authouiatlou of Public Law 87-639. A roster of participants and an
agenda for the meting are Inclosed.

As a follow-up to disemaeons at the metiag, us would appreciate a letter
stating the S uth Dakota Department of wuvirounmntal Protection's acceptee
of the foliwlla

a. The lvirrmmental Protectiou Agency has approved the State water qality
stmiLards and elassification of streams In the study area by Hinnesota and
South Dakota. South Dakota has minlal water quality data em its stream
and emet Judoe which ease currently meet the laeifUld stamdards, HIemota
has water quality data on the usor strems but tformatIm Ia s Inesuplete for
te hsahataem The hireomestal Proteetim Agemey and the twa States agree
that water quality with remervoir proj et development should equal or exceed
the natural esmdItAmu prior to eemustruetin.

b. The laireatal Prtestio Agency #ad the States consider ehameli-
satem am a let altermatLve smasu of streaelm emotrol. The National
boulnumalMi oUy Aet ad VSS Daparmmut of Agrieulture-U,2. Flah and
Wildlife Seovio Cksmwl Ouldeliams are refermmed SuIdelimem. The Rmrrn-
ustal tretoeean Aumey mod the States list temperature as a primary water
qual ty parmem*. Trout strem are of prim ameem and South Dakota trans-
mtted a liatst of State trout stream of mhiek six aea to the study area
hodwafter, Him8mea lm two trot st --- In the study ea. South
Dakota w ll eoMd its mater plan for study use,
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"ir. lbert Gritffths 7 July 197

c. ;aenrally. uses of streams are sat by reulation and arn iiot all !-d
to be ehnn'ed by project development.

d. Vet dam with so8 ient or conservation pools are desiratle to tho
Statc. The aoenclas do not anticipate water quality problas with ,.ry
dwo. Vewever, with botl wea and dry dmo. impacts will be Judj.od by down-
stream effect..

a. The EnviromAntal Protection ALancy and the States ac'ree thnt surve
vet dame wiII be eutrophic. This is a concern if reservoirs are. In an accclerate,-
rate of outrophicatios. The Environmntal Protection Agency recmans the use
of retention - loading curves during design. All of the a,,encies a,reo that
adverse downstrem impacts caused by reservoir d1schar-.a would be s violatior
of water quality standards.

f. Any developmental beneficial Impacts will not be accepted as trade-rffs
for adverse water quality lpacts. Pull copIiancs with the water quality
standards Is the objeetive. The agencies vould respond specifIcally to actual
project plas. They accept altipatio for sonprodictive adverse Impacts.

.. A suggested water quality monitoring program agreed to by the three
afencies Is a& follo'.s

(1) Four existing reservoirs, rspr seetattve of the major laut resource
areas of the study area, will be monitored as also representative of those
prospective site@ with 50- to 100-square-mlLe drainage areas on nearby stream.

(2) Haaureaints of the stream laflow, the Impoundmant, and outflow
in the spring will be taken. Maitoring will ocur three times in the su r
and once during the winter.

(3) Paramters to be monitored will be agreed upon by the study work
grow and State agencies. ?tinmneta desires that sampling for posticides
and herbiides be dame at least once a year In all major reservoirs.

(4) All trout atrume will be Inlauded I the stream monitaring pro-

b. Predictive modelings et a"plcabie to the potantial reservoir ripound-
mnt in the study aea.

1. There are a few situations of poessible muaicpal effluent diacharpe i,,to
potential reservoir imposdnentes which should be csodi ated with local interests
for possible Improved treatet to remve cotmiamate.

2
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Nee lbert GrIffIth 7 July 1978

Per m to prood with she Water qualIty stuly in a timely manner and to
advis .in meeuid md Iowa Inm uemo of agreemts mue beemen the
U.S. Niftum tAl Pmmtl Agee, NeNeta Pollution Control Agei cy,
Suth Oduam Darmptment of -- emat ProtectIon, and Corps of Eurineers

athe water quelity "soume we woold apprelAe ye~w direct resvense to
dds letter by 4 1ugt 1978. Should yow %en my questioee. please contact
-s Me Mtor Viabecs Oafe Xydrmale Usfimerlng ad Foundat ion Materials
Drousk (613-725-TM67)* or Mr. Nabert Uordbzup (2aietv Gnral Investigations

A stated seem St Lieutenant Colonel, Cz
/Um -- A Acting YIdtrIct Enaiuier

r. A a f Lyo ja r

Somah Odwa aUpefnt of vzeglPeeto
haorm, ago" mtf SPU
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Attendance List

Advisory Committee Tour

LU4RS (639 Study) July 27, 1972

Name Organization Location

Federal Agencies

Laurel Lappegaard SCS - USDA St. Paul, MIJ
Stan Kummer Corps of Engineeers St. Paul, MN
Jim Ruone UMRBC Minneapolis, MN
Mel Niehaus SCS - USDA Ivanhoe, MN
Dave Browning SCS - USDA Ivanrce, f'%
Larry Schmidt SCS - USDA Marshall, MN
Keith Roble SCS - USbA Marshall, 'T
Dennis Holte Corps of Engineers St. Paul, Mil
Tom Fischer SCS - USDA Marshall, MN
Ivan Wilkinson SCS - USDA St. Paul, MN
Paul Nielsen SCS - USDA Lincoln, NE
Nancy B. Walters U.S. Fish & Wildlife Service St. Paul, MN
Jon DeGroot SCS - USDA St. Paul, MN
William Stokes SCS - USDA St. Paul, MN
Harry Major SCS - USDA St. Paul, MN
Dan Peinartz Corps of Engineers St. Paul, MN

State Agencies (MN) & other Gov't. Units

Arnold Onstad SMRBB Spring Grove, MN
Tom Kalitowski MN Water Planning Board St. Paul, MN
Jack Ditmore MN Water Planning Board St. Paul, M'N
Michael Sobota Southwest RDC Slayton, MN
Carl M. Johnson SMRBB St. Peter, MN
Elvin Tews MDNR Spicer, MN
Bob Overley Upper MN Valley RDC Appleton, MN
Thomas Kucera DNR - Fish & Wildlife St. Paul, MN
Robert Kirsch MN DKR - Eclogical Serv. Sec. St. Paul, MN
Marylyn Deneen Soil & Water Cony. fcerd St. Paul, MN
Earl Huber MDNR (Ecological Services) St. Paul, MN
Hedia Rieke MDNR St. Paul, NV
Marilyn Lundberg SMRBB St. Paul, MN
Leonard Pi-"al Soil & Water Cony. Board Brownton, MN

Minnesota Legislature

Jim Michcls MN Senate Lake Benton, MN
Jerome 0. Gunderson MtI State Senator Mabel, MN

Local Officials

Milo C. Hanson Area V Director Dawscn, MN
Linda Lensing Lac qui Parle Yellow Bk. WS Dist. Canby, MN
Gloria Pearson Area II Secretary Dawson, MN
Willie Beecher Lac qui Parle Yellow Bk. WS Dist. Canby, MN
John Boulton Area II Treas. Taunton, MN
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State Agencies - Scuth Dakota)

Lee Baron So. Dak. Dept. Environ. Prot. Pierre, So. Dak.

Leo Ritter So. Dak. Nat. Res.Dev. Pierre, So. Dk.

Ray Christensen So. Dak. Dept. of Agriculture Pierre, So. Dak.

John Kirk So. Dak. WPF Pierre, So. Dak.

Environmental Organizations

Alan Wentz Representing National Audabon Society Brockings, So. Dak.

John Gallagher National Audubon Society Jamestown, No. Dak.

Other

Maxine Gunderson Mabel, MN
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UPPER MINNESOTA RIVER SUBBASINS IMPLEMENTATION STUDY (PUBLIC .A. 87-639)

CORPS OF ENGINEERS AND SOIL CONSERVATION SERVICE

PERSON EL INVOLVED Telephone

STUDY ADVISORY COMMITTEE t umber
Chairperson Arnold Onstad, Chairperson Southerr Minnesota

River Basin Board (57) 498-5323
George Bekeris, Area Manager, U.S. Fish & Wildlife Service (:112) 725-7131
Colonel Forrest T. Gay, III, District Engineer

St. Paul District, Corps of Engineers (612) 725-75101
Tom Kalitowski, Minnesota Water Planning Board (612) 296-1424
Harry Major, Minnesota State Conservationist, Soil

Conservation Service (Eli) 725-7675
Willard Pearson, Chairperson - Area II Action Committee (612 769-4515

SOIL CONSERVATION SERVICE
Jon DeGroot, Assistant State Conservationist (612) 725-7684
Ivan Wilkinson, River Basin Watershed Planning Staff Leader (612) 725-7682
Laurel K. Lappegaard, Study Cochairman (612) 725-7158
Tom Fischer, Area Conservationist, Marshall, Minnesota (507) 32-2240

CORPS OF ENGINEERS
Robert Northrup, Chief, General Investigations Section,

Planning Branch (612) 725-7559
Stan Kummer, Study Cocbairman (612) 725-7601

U.S. FISH AND WILDLIFE SERVICE

Nancy Bannister, Study Group Representative (612) 725-7131

MINNESOTA WATER PLANNING EOARD
Jack Ditmore, Administrative Asistant (612)296-1424

MINN:FSOTA DEPART',!ENT CF NATURAL RESOURCES
Hedia Rieke, Study Group Representative (b12) 296-4&00

AREA II ACTION CONM!ITTEE
Chairperson Willard Pearson, President, Lac qui Parle

Watershed Di3trict (612) 769-4515
John Boulton, Pr-sicent, Yellow Medicine River

Watershed Di-trict (527) 296-66S
Torgny Anderson, Retired Chairperson, Lyon County Board
Jerry Siegel, Manager, East Dakota Conservancy District
Roy Syverson, Chairperson, Redwood County Board

SOUTHERN MINNESOTA RIVERS BASIN BOARD
Marilyn Lundberg, Administrative Assistant (612) 296-0676

SOIL AND WATER C(.NSFRHVATI0. BOARD
Vern Reinert, Executive Director (tl2) 296-3767

, Engineer

SOUTH DAKOTA - NATURAL RESOUTRCES
Albert Griffiths (Contact [erson) (605) 773-325S

MINNESOTA POLLUTION CONTROL AGENCY - DIVISION OF WATER QUALITY
Lanny R. Peissig, Division Lead - Gary Rott (612) 296-7242

ENVIRONMENTAL PROTECTION AGENCY (EPA)
William Franz, EPA, Chicago, Illinois (312) 35-2:
Keith Beseke, EPA, Minneapolis Office (612) 725-3272
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DIVISION OF CONSERVATION

Anderson Building, Room 322 0 Pierre, South Dakota 57501

Phone 605/773-3258

July 19, 1978

Mr. Stan Kummer, Study Coordinator
Department of the Army
St. Paul District, Corp of Engineers
St. Paul, Minnesota 55101

Dc;r Stan,

This is the only response obtained to date concerning July 7,

1978 cotr(-. pondence.

We hope that this communication helps to clarify various positions

of South Dakota relating to the Upper River Sub-Basin Study.

ji 1 1c .r-o y , .

Albl't L. ,riffit. Director
Divi:iion of Conservation

B
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July 14, 1978 .LIUl.97

Al Gr iffith . Di rector D "On-of COi)Sr',,
Divi iun of Concrvation
South Dra ot,. Dcp,;rtwent of Agriculture
Andierson 13u i ld, ng
Piurre, South Dekota 57501

Dear Al :

We have revicwed Lhe copy of the letter dated July 7, 1978, from the Soil
Conservation Service and Corps of Engineers to you concerning tile meeting
held June 21, 1978, to discuss the Minnesota River Sub-Basin implementation
study. We agree with their comments A through H with the following conents
and exceptions:

Item C should be modified to read "gen ly uses of the stream are set by
regulation and are not allowed to be do,,graded by project development.
In those cases where a project development would allow higher beneficial
uses, those uses would be considered for adoption by the Board of Environ-
mental Protection.

Item D. Statements about wet and dry dai's are generalizations. There may
be specific situations where certain dams may be undesirable. That will be
determined on a case-by-case basis at a later date by reviewing proposed
sites and designs.

Item G(l). Four reservoirs are the suggested number to be representative
of prospective sites. It should not be considered a firm number. We believe
that anywhere from three to six could be considered adequate.

Item G(2). As we discussed at the meeting, monitoring four times a year at
these sites may be adequate to represent the conditions in the impoundment
and the outflow. A reservoirs inflow may be highly variable. I4 'ill probcaly
be neccsszry for a more frequent sampling analysis on these tributary inflc.,s.
In those cases where the inflow occurs only after sp,-ig melt or iiifzl'
events, it may be necessary to have someone either on-site or very near to
sample during or shortly after those events.

Equf Oppo4 u(, ry Imp fcuiA
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To date we have been pleased with the actions taken by the Corps of Engineers
and Soil Conservation Service regarding this study.

Should you or they have any further questions regarding the understanding of
our policies or design and implementation of the monitoring, please contact
us as soon as possible.

Sincere,, ,

1 yn kner, Secretary
Departme of Environmental Protection

C4/13
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": , Minr-sota Polluion Contro! Agen cy
K:: -/ ,.,,;

August 8, 1978

Mr. Harry M. Major
State Con.-,ervationist
Soil Conservation Service
316 North Robert Street
St. Paul, Minnesota 55101

Lieutenant Colonel Walter leme
Acting District Engineer
St. Paul District, Corps of Engineers
1135 U.S. Post Office and Custom House
St. Paul, Minnesota 55101

Dear Mr. Major and Lieutenant Colonel Heme:

Reference is made to your July 7, 1978 letter concerning specific water
quality issues associated with a water and related land resources study of
the Upper Minnesota River.

Our Agency is basically in agreement with the material provided in that
letter except for item (h). It is felt that predictive modeling is an appli-
cable and useful tool which can be used to predict environmental impacts if
other forms of analysis such as retention - loading curves, as identified in
your letter, are found to be inadequate. The methods of assessment selected
need to adequately ;dentify potential water quality problems so that these
problems can be evaluated and minimized. Therefore, as the assessment pro-
cedure progresses, it may become evident that more intense work will be
needed in selected areas.

The following additional information is also provided. Dams should be ade-
quately designed so that they do not reduce the water quality or low flow
in the waterway. Minnesota has two trout streams affected by the proposed
dams. They are Canby Creek and the Redwood River between Russel and
Lyid inr Lyon CoLity. There are four other trout streams in the study area;
Ten Mile Creek in Lac Qui Parle County, Ramsey Creek in Redwood County,
Hindeman Creek in Brown County, and John's Creek in Brown County. Our
Agency also has some concern with the impacts of dry dams on water quality.

Phone 612/296-7301
1935 W:,I County Fload 12, to:; vilh, Minnesol, 55113

fli ill I ( )|i LI Uji i ', M; T arsf i 1 . ocha u
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Mr. Harry M. Major
Lieutenant Colonel Walter Heme
Page 2
August 8, 1978

It is felt that it would be beneficial to do an evaluation of an existing dry
dam to determine environmental impacts. When studies of existing impoundments
are conducted, flow and water quality should be measured at the same time so
that loadings can be calculated. It is also recommended that pesticide and
herbicide monitoring be conducted when these chemicals are being applied to
the farmland.

If you have any questions, please feel free to contact me.

Yours truly,

(J
s~w -Gardebring

Executi e Direc or (
SSG:jw

B-47

. :,:.,.,. . , ,z .. -,,, ... ...' . .,- . , W ', , ,, . , ' :o; -" ' 
,- '' ' L 7

........ .... .



a


